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PART I. 


TE MINZRAL Kincpom : MinzRALocy. 


CAP. IV. 
Genus II. Inperfect Neutral Salts, with a Baſe of 
Ammoniac, or Ammoniacal Salts. 

MMONIACAL ſalts are formed by the combination 
A of an acid with volatile alkali, or ammoniac. Their 
taſte is generally urinous : all of them are more or leſs 
volatile, and eaſter of decompoſition than perfect neu- 
tral ſalts, We are acquainted with ſix kinds or ſpecies 
of ammoniacal ſalts;—ammoniacal ſulphate; ammonia- 
cal nitrate ; ammoniacal muriate, or ſal ammoniac pro- 
perly ſo called; ammoniacal borate; ammoniacal fluate; 


and ammoniacal carbonate. | 
Vol, II. A Species 


1 Salts. 


Species I. Ammoniacal Sulphate. 


AMMONIACAL ſulphate, formerly called ammoniacal 
vitriolic ſalt, or ammoniacal vitriol, reſults from a ſatu- 
rated combination of the ſulphuric acid with ammo- 
niac. It is called ſecret, ammoniacal ſalt of Glauber, be- 
cauſe this chemiſt was the firſt who diſcovered it. 

This ſalt, when very pure, appears under the form 
of needles, which when carefully examined are found 
to be flattened priſms of ſix faces, two of them very 
large, and terminating in fix-fided pyramids more or 
leſs irregular : but this form varies almoſt always either 
more or leſs from what we have deſcribed. Sometimes 
this ſalt appears in quadrangular priſms; and I have 
often obtained it in very thin ſquare plates. Its form, 
as in other inſtances of cryſtallization, ſeems to depend 
on the manner in which the cryſtalline laminæ are de- 
poſited ; which is either on their largeſt faces, their 
edges, or their angles. 

The taſte of this ſalt is bitter and urinous ; it is pret- 
ty light, and very friable. 

As it contains, in cryſtals, a good deal of water, even 
a moderate fire inſtantly liquefies it; but it becomes gra- 
dually dry, in proportion as the water which it contain- 
ed is evaporated. When brought to this tate, it melts, 
according to M. Bucquet, as it begins to become red- 
hot, without volatilizing ; but M. Baumè fays that it is 
partly volatile. On repeating this experiment, I obſer- 
ved that part of this ſalt is actually ſublimated, but part 
remains fixed in the veſſels. M. Bucquet is certainly 
to be underſtood as ſpeaking of this laſt part. 


Ammoniacal 
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Ammoniacal ſulphate ſuffers ſcarce any alteration 


from air. It does not effloreſce like ſulphate of ſoda, 


but rather attracts moiſture, 

It diſſolves very readily in water: two parts of cold 
water diſſolve one of this ſalt; and boiling water diſ- 
ſolves a quantity equal to its own weight. It cryſtal- 
lizes by cooling ; but the fineſt cryſtals which it affords 
are obtained by inſenſible and ſpontaneous evaporation. 
It combines alſo with ice, which it cauſes to melt with 
a conſiderable cold. It acts not at all on either alumi- 
nous or ſiliceous earth. Magneſia decompoſes it in part, 
eſpecially if time be allowed it to act, as Bergman has 
obſerved. Y 

Quicklime, barytes, and the pure fixed alkalis diſen- 
gage the ammoniac from this ſalt; and we ſhall find the 
caſe to be the ſame with regard to ammomiacal muriate. 
When carbonate of potaſh or ſoda is diſtilled with am- 
moniacal ſulphate, a double decompoſition and combi- 
nation take place. The ſulphuric acid combining with 
the fixed alkali, forms ſulphate of ſoda or potaſh, accord- 
ing to the nature of the alkali; and the carbonic acid 
which is diſengaged, being volatilized at the ſame time 
with the alkaline gas or ammoniac, theſe two bodies 
unite, forming a peculiar ammoniacal falt, which is 
cryſtallized in the receiver. We ſhall conſider this 
matter more at large under the hiſtory of Ammoniacal 
Muriate. 


The nitric and the muriatic acids ſeparate part of 
the ſulphuric acid from ammonaical ſulphate ; acting 
upon it juſt as upon ſulphate of potaſh and ſoda. 

This ſalt has never yet been found among the pro- 
ducts of nature, Yet M. Rome de Lille, in his Eſſay 
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on Cryſtallography, 1772, page 57, informs us, that, 
in M. Sage's opinion, the ammoniac falt produced from 
volcanoes is of this kind. Art produces it by a direct 
combination of the ſulphuric acid with ammoniac,' by 
decompoſing earthy or metallic falts with volatile alka- 


li, or laſtly, by decompoſing nitric, muriatic, and car- 


bonic ammoniacal falts with ſulphuric acid. 

Ammoniacal ſulphate is applied to no uſe ; though 
Glauber has recommended it ſtrongly for metallurgic 
operations, 


a 


Species II. Ammoniacal Nitrate. 


AMMONIACAL nitrate, or nitrous ammoniacal ſalt, is, 
like the foregoing falt, a product of art. It is prepared 
dy a direct combination of the nitric acid with ammo- 
niac. Its cryſtals are priſms ; but the number and the 
diſpoſition of their faces are not well known. M. Rome 


de Lille ſays, that it ſometimes cryſtallizes into beautiful 
needles pretty ſimilar to thoſe of ſulphate of potaſh, 


But its needles are long and ſtriated, and reſemble 
thoſe of common nitre much more than ſulphate of 
* potaſh. The taſte of this falt is bitter, pungent, ſome- 
what freſh and urinous. It is equally friable with am- 
moniacal ſulphate. It Iiquefies when expoſed to the 
action of fire; exhales aquous vapours, becomes dry, 
and long before being red-hot detonizes of itſelf, with- 
out being in contact with any combultible matter, and 
even in cloſe veſſels. In the firſt edition of this work 
it was obſerved, that this fingular property appeared to 
depend on the ammomac, becauſe the alkaline gas 

| of ſcems 
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ſeems to have ſomething combuſtible in its nature, and 
increaſes before extinguiſhing the flame of a taper. M. 
Berthollet having expoſed a quantity of aminoniacal 
nitre to the action of fire in a diſtillatory and pneu- 
mato-chemical apparatus, and having obſerved the 
phænomena which it then exhibited with peculiar at- 
tention; diſcovered that it is not a true detonation which 
takes place on that occaſion, but a rapid decompoſition, 
by which part of the volatile alkali or ammoniac is 
entirely deſtroyed : the water obtained in the receiver 
contains a little nitric acid, proportioned to the quan- 


tity of the angmoniac decompoſed ; and the latter gives 


out azotic gas, or atmoſpheric mephitis. On weighing 
the liquid product of this operation, the quantity of 
water is found to be greater than what the ammoniacal 
nitre was known to contain; and M. Berthollet thinks 
this increaſe of the water to be owing to the combina- 
tion of the hydrogene of the ammoniac with the oxi- 
gene of the nitric acid. The azote, the other prin- 
ciple of this falt, which contains fix parts of azote for 
one of hydrogene, eſcapes, and is collected under the 
glaſſes of the pneumatic-machine, in the form of azotic 


gas. 


It is not known whether this ſalt be fuſible; for its 


firſt liquefadtion is owing to the water of its cryſtal- 
lization, and it is diſſipated before it can undergo a 


lecond. 
We are equally ignorant with regard to its volatility: 


we can form no judgment of it; for, before it can be 


ſublimated, it ſwells and is decompoſed. 
It feebly attrads the moiſture of the air; its cryſtals 


agplutinate, and form a kind of clods. 
3 It 


Salts. 


It diffolves very readily in water; it combines with 
ice, and melts it, producing at the ſame time a conſider- 
able cold. It diſſolves more readily in warm than in 
cold water : not more than half a part of the former 
is requiſite to maintain it in ſolution, and it cryſtalizes 
by cooling, but irregularly. To obtain this falt in re- 
gular cryſtals, recourſe muſt be had to ſpontaneous or 
inſenſible evaporation. 

 Ammoniacal nitrate is decompoſed by barytes, quick- 
lime and the fixed alkalis, in the ſame manner as am- 
moniacal ſulphate. As the alkaline gas ſeparated by 
theſe cauſtic ſubſtances 1s very volatile and expanſive ; 
ammoniacal nitrate, as well as the other neutral ſalts of 
the ſame genus, may be decompoſed cold by trituration 
with quicklime. But when this decompoſition is at- 
tempted by fire in cloſe veſſels, the heat muſt be very 
cautiouſly managed, to prevent it from actual combuſ- 
tion. 

The ſulphuric diſengages the nitric acid from this 
ſalt with efferveſcence, and combines with its baſe to 
form ammoniacal ſulphate. 

Carbonate of potaſh or ſoda decompoſes it, and is in 
its turn decompoſed by it. In theſe operations, the 
aminoniac is ſublimated in a concrete form : the ſub- 
limate we are afterwards to examine under the name of 
ammoniacal carbonate. 

Ammoniacal nitre is not applied to any uſe. 


Species III. Ammoniacal Muriate, or Sal Ammoniac. 
AMMONIACAL muriate, or the ſaturated combination 


of the muriatic acid with ammoniac, was called by the 
| ancients 
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ancients /al ammoniac ; becauſe it was procured from 
Ammonia, a country in Libya, in which ſtood the tem- 
ple of Jupiter Ammon. 

This ſalt is found in places adjacent to volcanoes; 
It appears in the form of an effloreſcence, or groups 
of needles, ſeparate, or compacted together, generally 
of a yellow or red colour, and mixed with arſenic and 
orpiment: but no uſe is made of that which is procured 
in this way. The /al ammoniac employed in the arts, is 
prepared by a proceſs which we are about to deſcribe. 

The real origin of this factitious ſalt was unknown 
till the beginning of the preſent century, tho' it had 
been made uſe of in many of the arts from time imme- 
morial. M. Lemere, conſul at Cairo, in a letter to the 
academy, dated 24th June 1719, firſt informed us how 
ſal ammoniac 1s obtained from the ſoot of camels dung, 
which is burnt at Cairo inſtead of wood. 

This ſoot is put into large round bottles a foot and 
an half in diameter, and terminating in a neck two in- 
ches long. Theſe bottles are filled up with this matter 
to within four inches of the neck. Each bottle holds 
about forty pounds of foot, and affords nearly ſix pounds 
of ſalt. Theſe veſſels are put into a furnace in the form 
of an oven, ſo that only the necks appear above. A 
fire of camel's dung is kindled beneath it, and conti- 
nued for three days and three nights. On the ſecond 
and the third day the ſalt is ſublimated. The bottles 
are then broken, and the ſalt taken out in cakes. Theſe 
cakes, which are ſent us juſt as they have been taken 
out of the bottles in Egypt, are convex, and unequal 
on the one ſide; on the middle of this fide they exhibit, 
each a tubercle correſponding to the neck of the bot- 
A4 | tle 


E.-- ©, | Salts. 


9 
tle in which it was prepared. The lower ſide is con- 
cave; and both are ſooty. 

Pomet makes mention of a /a/ ammoniac, procured 
by the way of Holland, in truncated-cakes reſembling 
ſugar loaves. Geoffroy, who was the firſt in France 
that diſcovered from what materials this ſalt is obtain- 
ed, and who even gueſſed ſucceſsfully at the proceſs 
employed in Cairo for preparing it ; found out that 
this ſecond ſpecies of ſal ammoniac comes from the In- 
dies, where it is prepared in much greater quantities 
than in Egypt, by the ſame proceſs of ſublimation, but 
in a different form. Theſe Indian loaves conſiſt of 
fourteen or fifteen pounds each, are hollow at the bot- 
tom, and formed of various layers. The cone is trun- 
cated, becauſe its extremity, being impure, is always 
broken off. 

M. Baume has eſtabliſhed, in the neighbourhood of 
Paris, a manufactory of ammoniacal ſalt; in which this 
ſalt is compoſed, not extracted as in Egypt. M. Baume's 
ſalt is likewiſe purer than the Egyptian.“ 

Ammoniacal muriate has a poignant, acrid, and u- 
rinous taſte, Its cryſtals are in the form of long hexa- 
hædral pyramids: a number of them are ſometimes 
united together in an acute angular direction, ſo as to 

a exhibit 

In Britain ſal ammoniac is like wiſe prepared in great quanti- 
tities. The volatile alkali is obtained ſrom ſoot, bones, and other 
ſubſtances known to contain it. To this the vitriolic acid is added; 
and this vitriolic ammoniac is decompoſed by common ſalt by a 
double affinity. The liquor obtained in conſequence, of this de- 
compoſition contains ſulphate of ſoda and ſal .ammoniac. The 
firſt is cryſtallized, and the ſecond ſublimated ſo as to form cakes, 


which are then expoſed to ſale. Lord Dundonald, by an ingen- 
zous proceſs, extracted ammoniae from pit- coal. H. 


mi 
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exhibit the form of feathers. M. Rome de Lille thinks 
the cryſtals of ammoniacal muriate to be octohædrons 
bundled together. This ſak is ſometimes, but not fre- 
quently, found in cubic cryſtals in the middle of the 
concave hollow part of the ſublimated cakes. 

This falt poſſeſſes one pretty ſingular phyſical pro- 
perty ; a kind of ductility or elaſticity, which cauſes it 
to yield under the hammer, or even the fingers, and 
makes it difacult to reduce it to a powder. 

Ammoniacal muriate is totally volatile; but a very 
ſtrong fire 18 requiſite to ſublimate it. This method is 
applied when it is wanted very pure and entirely free 
of water. It is reduced to powder, put into a matras, 
and the veſſel is then immerſed half way into a ſand- 
bath, where it is gradually heated for ſeveral Murs. 
By this means we obtain a maſs conſiſting of ſtriated 
needles, joined to each other longitudinally. When 
this operation 1s properly conducted, very regular cubic 
cryſtals are often found in the midſt of the loaves. But 
it too ſtrong a heat have been applied, the product is 
only a ſhapeleſs thick and ſemi-traniparent maſs, with 
the appearance of having been meited. 


M. Baume has obſerved, that by repeated ſublima. 


tions of this ſalt, a ſmall quantity both of ammoniac 
and of the. muriatic acid is at length difengaged ; ſo 
that, according to that chemiſt, ammoniacal muriate 
might perhaps be decompoſed by continued ſublima- 
tion. This fact requires confirmation. 

Ammoniacal muriate is liable to no alteration from 
air; it may be kept for a long time without ſuffering 
any Change. 


* 
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It diſſolves very readily in water. Six parts of cold 
water are ſufhcient to diflolve one of this ſalt. A con- 
ſiderable cold is produced as the ſolution takes place, 
and this cold is {till keener when the ſalt is mixed with 


ice. This artificial cold is happily applied to produce 


ſeveral phenomena which could not otherwiſe take 
place, ſuch as the congelation of water on certain occa- 


. ons, the cryſtallization of certain ſalts, the fixation 


and preſervation of certain liquids, naturally very ſub- 
ject to evaporation, &c. 

Boiling water diflolves a quantity of ammoniac, 
nearly equal to itſelf in weight. This ſalt may be cryſ- 
tallized by cooling; but, like other ſalts, it gives the 
moſt regular cryſtals by low or ſpontaneous evapora- 


tion. A ſtrong ſolution of this ſalt, when incloſed in a 


flaſk, often depoſites at the end of a few days bundles 
of cryſtals, conſiſting of an horizontal thread, with 
others united to it in a perpendicular direction; and 
theſe again ſupporting others; ſo that the whole toge- 
ther diſplays a very natural imitation of vegetation. I 
have ſeveral times obſerved this phænomenon in my 
own laboratory“. 

Aluminous 


* Every chemiſt knows of what advantage it is to examine from 
time to time products preſerved in a laboratory, more eſpecially ſolu- 
tions of ſalts. When chance offers any curious facts to our obſerva- 


tion, we ought always to note them down, that we may not loſe what 


may beafterwards found of high importance. Thus haveI many times 


- ſeen cryſtals formed which I could not obtain by evaporation. It hap- 


pens too, that when phials are moved or uncorked, cryſtals are ſoon 
after depoſited; for motion and the contact of the air are highly fa- 
vourable to the production of theſe. This note, though unneceſſary 
to thoſe who have been long employed in chemical purſuits, may be 
of uſe to thoſe who are juſt begiuning to engage in ſuch ſtudies. F, 
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Aluminous earth does not decompoſe ammoniacal 
muriate. Magneſia decompoſes it, but with great dif- 
ficulty, and only in part, as Bergman has obſeved. If 
a mixture of magneſia and a ſolution of ammoniacal 
muriate be put into a phial, at the end of a few hours, 
the celebrated chemiſt of Upſal has obſerved, there is 
diſengaged a quantity of ammoniacal vapours; but 
this phænomenon ſoon ceaſes, and but a very little of 
the ſalt is decompoſed. 

Both lime and barytes ſeparate ammoniac from the 
muriatic acid even cold. The ammoniac gas is in- 
ſtantly volatihzed, if this ſalt be but triturated with 
quick-lime ; and its ſmell makes a lively impreſſion on 
the nerves. When this experiment is performed in 
cloſe veſſels, the ammoniac may be collected in water, 
either in a gaſeous ſtate or diſſolved. As no au- 
thor has given a particular explanation of the method 
of perſorming this operation, though modern improve- 
ments have rendered it both accurate and certain, we 
think ourſelves obliged to give a full deſcription of it in 
this placg. 

A mixture of ſtrong quicklime and very dry ammo- 
niacal muriate heated in a retort, with its extremity 
immerſed into a bell-glaſs full of mercury, affords a 
large quantity of alkaline gas or ammomiac. It is now 
known why ſcarce any product is obtained, and the o- 
perator,is expoſed to danger, from the breaking of the 
veſſels, When ſuch a mixture is diſtilled in balloons 
without a pneumato-chemical apparatus. Theſe cir- 
cumſtances ariſe from the rarefaction of the mixture, 
and the quantity of the ammoniac gas diſengaged. M. 
Baume, having himſelf experienced part of theſe in- 

conveniences, 
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the cucurbite, (which is ammoniacal carbonate). A 
little water paſſes at the ſame time, and the reſidue is 
muriate of potaſh, or of ſoda, according as the one or 
the other of thoſe fixed alkalis was employed. By this 
means we obtain a very conſiderable quantity of the 
falt, equal to no leſs than two-thirds of the ammonia- 
cal muriate which entered into the mixture. -Thig 
phænomenon induced Duhamel to think that a little fix- 
ed alkali eſcaped along with the volatile. It is eaſy to 
underſtand, ſince modern experiments have thrown 
light on this theory, that what gives on this occaſion ſo 
conſiderable a quantity of the ſublimated falt, is the u- 
nion of the carbonic acid ſeparated from the fixed alkali, 
with the ammoniac. Till of late, however, this concrete 
volatile alkali was always thought to be the pureſt; 
and to it were aſcribed the properties of cryſtallizing 
and efferveſcing with alkalis ; while that obtained by 
me, which is pure volatile alkali, was thought to be 
a ſalt that had been altered, and in part decompoſed. 
From this we ſee what new light the diſcoveries of Dr 
Black have thrown on the nature of ſaline matters; and 
we cannot help ſaying, that they have rendered chemiſ- 
try quite a new ſcience. 

Ammoniacal muriate is applied to various purpoſes. 
In midicine it is adminiſtered internally as a diſcuſſive 
in obſtructions and intermittent fevers, &c. in doſes of 
a few grains. Externally applied, it is a powerful an- 
tiſeptic in gangrenous cales, &c. &c. 

It is uſed in many of the arts, more eſpecially in dye- 
ing; and in metallurgy, when different metals are to 
be ſoldered together. Braziers uſe it to clear the ſur- 


face of copper which they are to cover with tin. 
2 Species 
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Species IV. Ammoniacal Borate. 


AMMONIACAL borate, or the ſaturated combination 
of the boracic acid with ammoniac, has not been yet 
examined by any chemiſt, I have made the following 
obſervations on ſome of its properties. 

I diſſolved a quantity of very pure boracic acid in 
ammoniac, or cauſtic volatile alkali, till the ſubſtances 
appeared to be mutually and completely ſaturated : this 
ſolution I diluted in a little water, and then evaporated 
in a ſand-bath about one-half of this liquor. When 
cooled, it afforded a layer of cryſtals joined together, 
and exhibiting on their ſurface polyhædral pyramids. 
This ſalt has a poignant urinous taſte; it turns ſyrup - 
of violets green, gradually loſes its cryſtalline form, 
and becomes brown by the contact of the air. It diſ- 
ſolves readily enough in water. Lime diſengages the 
ammoniac. | 

Theſeare the chief properties whichlobſervedonafirſt 
examination of it: but I have not yet made a ſufficient 
number of experiments upon it, to be fully acquainted 
with its nature. 

Ammoniacal borate is not applied to any uſe. 


Species V. Ammoniacal Fluate. 


THis falt, like the preceding, is ſcarce ſufficiently 
known, to be diſtinguiſhed by its peculiar properties 
from other ammoniacal ſalts, 

M. Boullanger 


16 Salts. 


M. Boullanger agrees with Scheele, that the fluoric 
acid when combined with ammoniac does not cryſtal. 
lize, but forms a jelly; which exhales vapours like 
thofe of the muriatic acid, upon the addition of a por. 
tion of the fulphuric. Neither of theſe chemiſts has 
examined the other properties of this falt ; but they 
learned enough to enable them to diſtinguiſh between 
the fluoric and the muriatic acids. 


A Species VI. Ammoniacal Carbonate. 


Ws. give the name of ammoniacal carbonate to a kind 
of neutral ſalt, which was formerly called concrete us- 
latile alkali, but is actually a neutral ſaline combination 


n 
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; 

| 

. of the carbonic acid with ammoniac. | 
l it does not exilt in nature in a pure inſulated ſtate; i 
! but it may be obtained from almoſt any animal ſub. t 
ſtance by the action of fire. It is likewiſe formed by h 
the direct union of ammoniae with the carbonic acid, t 

1. By ſhaking that alkali in the upper part of a veſſel ti 

containing fermenting liquor. 2. By cauſing the car- n 

bonic acid to paſs into volatile ſpirit of alkali. 4. By 

, pouring this acid into a veſſel, the ſides of which are by 
| wet with ammoniac diluted in water. 4. By a direct ct 


combination of carbonic acid gas with ammoniac gas 
1 above mercury; the two gaſeous ſubſtances inſtantly 
unite, a ſtrong heat is excited, and a concrete falt is 
formed on the ſides of the glaſs in which the mixture 
is made up. In all of theſe caſes ammoniacal carbo- 
nate is inſtantly formed in cryſtals. - The ſame ſalt is 


bkewiſe obtained by decompoſing ammoniacal muriate 
with Ing 


» E, 
{-- S-- 


ER Oe — Q ꝶ̃uũ 1 2 


RO 


Salts, * 17 


with carbonic neutral ſalts having a baſe of potaſh or 
* carbonate may be made to aſſume a re- 
gular form. Its cryſtals appear to be priſms with a 
number of ſides. Bergman calls them Octobædrant 
with four of their angles truncated. M. Rome de 
Lille mentions his having ſeen this ſalt i in groupes of 
ſmall tetrabzedral ſummit. 

Its taſte is urinous, but much weaker than that of 
pure cauſtic ammoniac ; its ſmell, though not unlike 
that of ammoniac, is alſo much fainter ; it communi- 
cates a green colour to ſyrup of violets, It may here be 
proper to obſerve with reſpe& to the laſt-mentioned 
property, that the carbonic is not the only acid which 
does not abſolutely deſtroy the characters of ſuch alka- 
lis as it is combined with; and that there is no rea- 
ſon on this account. to refuſe the name of neutral ſalts 
to alkalis ſaturated.with this weak acid; for their al- 
kaline properties are in a great meaſure taken away; 
their acridity and cauſticity are entirely deſtroyed; and 
they no longer act with corroſive power upon animal 
matters. 

Ammoniacal carbonate is very volatile, the leaſt heat 
being ſufficient to ſublimate it entirely. If regularly 
cryſtallized, it begins to liquety when heated, with 
the help of the water to which it owes its cryſtalline 
form. But it is volatilized nearly at the fame time 
which renders it almoſt impoſſible to obtain this falt 
very dry and regularly cryſtallized, _ 

It diſſolves very readily in water, producing cold at 
the inſtant of its ſolution, like all other crvitailizing 
neutral falts, This property ale ne, plainly diſtinguiſh- 
ing it from pure ammoniac, which on the contrary 
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produces a conſiderable heat when it combines with 
water, might be ſufficient to claſs ammoniacal carbo. 
nate among the neutral ſalts. Two parts of cold water 
diſſolve rather more than one of this ſalt; warm wa- 
ter diſſolves more than a quantity equal to itſelf in 
weight. But, as the heat of boiling water diſſipates 
it, we cannot adopt this method of cryitallizing it, 
without running the riſk of loſing a conſiderable 


Part. 


It becomes ſomewhat moiſt when expoſed to the air, 


and is the more liable to this when not entirely ſatu- 
rated with the carbonic acid. 

Neither ſiliceous nor aluminous earth acts upon it 
any more than on the other neutral ammonical ſalts. 
Magneſia decompoſes it but very feebly. Lime has 
a ſtronger affinity than ammoniac with the acid, and 
decompoſes this as well as other ammoniacal neutral 
falts. Lime-water poured upon a folution of the am- 
moniacal carbonate, immediately gives a precipitate, 
and a ſtrong ſmell of cauſtic ammoniac is at the ſame 
time diffuſed around. The lime ſeizing the carbonic 
acid, forms with it chalk or calcareous carbonate, which 
is precipitated, and the ammoniac 1s ſeparated. Quick- 
lime, triturated with ammoniacal carbonate, inſtantly 
diſengages the ammoniac in a gaſeous form. Cauſtic 
ammoniac may be obtained from this mixture by put- 
ting it into a retort accommodated with Woulfe's 
apparatus, juſt as the volatile alkali is obtained from 
ammoniacal muriate diſtilled in the ſame manner. 
This decompoſition proves lime to have a greater affi- 
nity than ammoniac with the carbonic acid, as well as 
with the other acids. 

The 
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The fixed alkalis decompoſe ammoniacal carbonate 
as well as lime, by ſeparating the pure ammoniac, and 
combining with its acid. 

Laſtly, the ſulphuric, the nitric, the muriatic, and 
the fluoric acids, have more affinity with ammoniac 
than the carbonic acid. When any of theſe acids is 
poured on ammoniacal carbonate, it produces a lively 
efterveſcence by diſengaging the carbonic acid. If this 
decompoſition be performed in a long ſtrait veſſel, 
certain evidence may be obtained of the preſence of the 
carbonic acid, by immerſing into it a taper, which 
is inſtantly extinguiſhed, —tincture of turnſol, which 
aſſumes a red colour, —or lime-water, which gives a 
precipitate. Theſe decompoſitions of ammoniacal car- 
bonate by lime and the fixed alkalis,—which by ſeiz- 
ing the acid, ſeparate the ammoniac ; and by the 
acids, —which by uniting with the alkali, diſengage the 
carbonic acid ; ſhow clearly the peculiar nature of am- 


moniacal carbonate. Bergman found by accurate ex- 


periments, that a quintal of this falt in cryſtals contains 
forty-five parts of carbonic acid, forty of ammoniac, 
and twelve of water. As this ſalt contains more of the 
acid than *arbonate of ſoda, and carbonate of ſoda 
more than carbonate of potaſh, that ingenious chemiſt 
concludes that the weaker the alkaline baſe, ſo much 
the more acid is requiſite to ſaturate it. The boracic 
acid when cold does not decompoſe ammoniacal carbo- 
nate cold ; but when a hot ſolution of the boracic acid 
is poured on this ſalt, a very diſcernible eſferveſcence is 
produced. The carbonic acid then diſengaged may be 
collected by the uſual means; and what is found at the 
bottom of the veſſel is genuine ammoniacal borate, 
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| This experiment, which I have often repeated, confirms 
| Bergman's obſervation, that heat modifies or changes 
| the laws of elective attraction. | | 
1 Ammoniacal carbonate does not act on perfect neu- 
i 4 | tral ſalts. But we ſhall hereafter ſee that it decompoſes 
| 


calcareous neutral falts by the way of double affinity, 
which pure cauſtic ammoniac does not. This beautiful 
diſcovery of Black's explains the reaſon of what the 
1 chemiſts had long aſſerted, that ammoniac has a great- 
11 | er aſſinity than calcareous earth with the acids. 
| Ammoniacal carbonate is uſed in medioine as a ſu- 
dorific, an anti-hiſteric, &c. It is mixed with ſome 
aromatic matters. It has been conſidered almoſt as a 
| ſpecific in the caſe of a viper's bite; but the Abbe 
Fontana with good reaſon oppoſes that notion. Many 
have adviſed the uſe of ammoniacal carbonate or con- 
crete volatile alkali in venereal complaints; but expe- 
rience has not yet determined certainly how far it is uſe- 
ful in ſuch caſes. All that we know concerning the ap- 
plication of this falt in the medical art is, that it is pur- 
gative, inciſive, diuretic, diaphoretic, and diſcuſſive; 
and that it aQs powerfully in all diſtempers ariſing 
from the thickening of the lymph, ſuch as venereal 
misfortunes, coagulations of milk, ſcrophulous ſwell- 


ings, &c. 
It is given in doſes of a few grains-in certain drinks, 
or in pills mixed with opium. 
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Genus III. Calcerous Neutral Salts. 


Species I. Sulphate of Lime, Selenite, or Gypſum. 


HE combination of the ſulphuric acid with lime 

is properly calcareous ſulphate, but is commonly 
known by the name of /elenite, plaſter, or gypſum. This 
ſalt abounds in nature. It is often found in vaſt banks 
or layers; as for inſtance at Montmartre near Paris. At 
that place whole mountains are compoſed of ſtrata of 
ſelenite or plaſter, covered over with a kind of argilla- 
ceous marl, which is almoſt always found with it. 

As this ſalt has but very little taſte, and is ſcarce 
ſoluble, naturaliſts have long conſidered it as a ſtony 
ſubſtance ; and they have diſtinguiſhed it into many 
varieties, according to its various degrees of purity, 
and the various forms under which it appears. We ſhall 
mention the chief of theſe varities, 
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The Principal Varieties of Calcareous Sulphate, 


I. Calcareous ſulphate, or ſelenite in rhomboidal 


plates. 

It is tranſparent like ice; the pieces which are ſhown 
in cabinets of natural hiſtory are irregular ; but they 
always ſplit into rhomboidal plates. 

2. Cuneiform calcareous ſulphate or ſelenite; or in 
the form of arrow-heads. 

It conſiſts of two ſcalene triangles joined in the mid- 
dle, each of which, as M. de la Hire has obſerved, con- 
ſiſts of triangular, plates. This ſtone is called /aprs 


ſpecularis, or talc of Montmartre. 
3. Calcareous ſulphate or ſelenite in decahædral 


rhomboids. 
Q? this kind is that found in the quarries of Paſſy. 


- * 


4. Calcarcous ſulphate or ſelenite in dechædral 


Priſms. 


This conſiſts of hexahædral priſms, terminating in 


dihædral pyramids, or in a concave angle. It is found 


in Switzerland, &c. It is very like the preceding va- 


riety. | 


5. Lenticular calcareous ſulphate, or ſelenite in cock's 


combs, from Montmartre. 
Theſe are collections of ſmall lenticular cryſtals, diſ- 


poſed obliquely one beſide another. They are formed 
by the union of the arrow-heads, of which we have 


ſpoken under the ſecond variety. 


6. Silky or ſtriated calcareous ſulphate or ſelenite, 


ſilky gypſum of China. 


ta 
C( 


It is found in Franche-Comté, Angoumois, &c. It 
is in the form of very fine priſms, bundled together, 
uſually bright and gloſſy like ſatin. It is very difficult 
to diſtinguiſh in this the rhomboidal plates, which are 
obſerved in all the other varieties. 

7. Calcareous ſulphate, common gypſum, or plaſter- 
ſtone. | | 
This ſubſtance is of a greyiſh white colour, ſpangled 
with ſmall ſparkling cryſtals, which may be eaſily ta- 
ken out with a knife. It is found in ſtrata ; and moſt 
of the mountains about Paris conſiſt of it. We ſhall 
afterwards underſtand that this is not pure ſelenite, and 
does not make good plaſter till after being mixed with 
another earthy ſalt. 

8. Calcareous ſulphate in the form of alabaſter, or 
gypſeous alabaſter. 

This is a ſort of plaſter-ſtone, harder, and apparent- 
ly of an earlier formation than the laſt deſcribed; from 
which it differs only as being halt tranſparent, and 
conſiſting of ſmall layers, as is obſerved of ſtalactites. 
There 1s a great deal of it found at Langry near Paris. 
This is one of the whiteſt kinds, and is ſometimes 
veined or ſpotted with yellow, grey, violet, or black 
ſpots. 

9. Calcareous ſulphate, ſelenite, common gypſum 
or gypſeous alabaſter, coloured, veined, ſpoited, cloud- 
ed, and punQurated. 

This mixture of colours ſhows the ſelenite to be con- 
taminated with ſome extraneous colouring matter. The 
colours of this earthy ſalt are almoſt always occaſioned 


by iron in various ſtates. 
B 4 Calcareous 
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Calcareous ſulphate is likewiſe found diſſolved in 
water, as for inſtance in the wells of Paris ; but never 
pure, and always combined with ſome other earthy falt, 
having lime or magneſia for its bale. * 

We have already mentioned that calcareous ſulphate 
was long taken by naturaliſts for a ſtony ſubſtance. 
They thought it could not be a falt, as being apparently 
infipid and inſoluble; but it actually communicates a 
peculiar ſapidity to water, - which is very ſenſible in the 
ſtomach. Crude water, or water impregnated with ſe- 
lenite, affects the ſtomach with a certain cold and hea- 
vineſs. As to its ſolubility ; the form, ſize, tranſpa- 
ren cy, quantity, and ſtrata, of the cryſtals of calcare- 
ous ſulphate, in many places, and particularly all around 
Paris, Giow plainly that it muſt have been once diſ- 
ſolved in water, and afterwards depoſited by that 
fluid.“ 

Calcareous ſulphate, when expoſed to the action of 
fire, loſes the water of its cryſtals, and when ſuddenly 
expoſed to a ſtrong heat decrepitates : it then aſſumes 
a rough white appearance, and becomes very friabbe. 
Under this form it is called fre plaſter. When mixed 
with water, it admits of being. wrought into a paſte, 
of which very white and beautiful ſtatues are caſt in 
moulds. But as this plaſter ſoon dries, retaining but 
very little water, the ſtatues are apt to break under the 
ſlighteſt blow. If the fire be continued after calcare- 

eous 


* M. Chaptal ſeems to have evinced ; that native gypſum is 
formed from vitriolic acid; obtained in nature, by the gradual 
decompoſition of pyrites, and then held in ſolution in water, till 
it be carried into contact with lime; with which it immediately 
enters into combination. H. 
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bus ſulphate is reduced to a white powder, it melts at 


length into a kind of glaſs. But to produce this effect, 
the moſt intenſe heat iy requiſite, ſuch as that of por- 
celain furnaces, or the focus of a burning-glaſs. Meſſrs 
d' Arcet and Macquer accompliſhed the melting of 
calcareous ſulphate. M. Aacquer has obſerved, that 
when cuneiform ſelenite is expoſed to the focus of a 
burning-glaſs, ſo as that the light may fall on its po- 
liſhed ſurfaces, it only becomes white; but when its 
edges. are expoſed, it inſtantly melts and boils. Berg- 
man's blow-pipe, or a ſtream of vital air poured on a 
burning coal, likewiſe melts it. | 
Calcareous ſulphate becomes phoſphoric when laid 
on hot iron ; and this property is common to all cal- 


careous ſalts. We have ſeen that lime likewiſe diſplays 


it, when ſlaked. 


Calcareous ſulphate ſuffers no very obſervable altera- 


tion from the action of air; yet when expoſed to the 
open atmoſphere, the ſparkling and poliſhed plates of 
this earthy neutral ſalt loſe their luſtre, aſſume the va- 
riegated colours of the rainbow, ſplit into laminæ, and 
at length waſte away. But theſe phænomena are owing 
to the joint influence of heat, water, and air. 
Calcareous ſulphate diſſolves in water; though flow- 


ly and inſenſibly. According to the chemiſts of Dijon, 


about 500 parts of water are requiſite to diſſolve one 
of this earthy ſalt. Warm water diſſolves it not in a 
greater proportion, We cannot obtain, by evaporating 
this ſalt, cryſtals reſembling thoſe of nature; on ſuch 
occaſions, as the boiling liquor is gradually evaporated, 
{mall ſcales or needles are precipitated. The ſcales or 
plates obtained by evaporating a ſolution of calcareous 
| 2 ſulphate 
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fulphate, are uſually ſparkling, and when narrowly ex- 
amined appear to be formed of wy fine needles joined 
longitudinally. 

Barytes, having a greater affinity than lime with the 
ſulphuric acid, decompoſes calcareous ſulphate. It a 
folution of barytes be poured into water containing a 
portion of this falt, ſtriz of barytic NG: are inſtan- 
taneouſly formed. 

The fixed alkalis likewiſe decompoſe this neutral 
falt. When cauſtic fixed alkali is poured into a ſolu- 
tion of calcareous ſulphate, a white precipitate is pro- 
duced in mucilaginous flakes, which are ſoon accumu- 
lated at the bottom of the veſſels, and eaſily diſtin- 
guiſhed to be quicklime by various means, and eſpecially 
becauſe much water is requiſite to diflolve them It 
the ſupernatant liquor be evaporated, the reſidue after 
evaporation is ſulphate af potaſh or of ſoda, according 
as vegetable or mineral alkali was made uſe of on the 
occaſion. | 

As ammoniac has not ſo ſtrong an affinity as lime, 
with any of the acids, it is unable to decompoſe calca- 
reous ſulphate when this ſalt is very pure, and the am- 
moniac made uſe of very cauſtic ; but if water in which 
calcareous ſulphate is diſſolved, contain ſome other falt 
with a baſe of magneſia or aluminous earth, ſuch as, 
for inſtance, the wells at Paris, ammoniac effects a pre- 
cipitation of it. To ſucceed in this experiment, we 
muſt diſſolve calcareous ſpar in pure ſulphuric acid, 
and dilute this ſulphate of lime in diſtilled water. 
Cauſtic ammoniac poured into ſuch a ſolution, or, what 
is ſtill better, ammoniac gas cauſed to pals through it, 
produces no precipitate, 
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ly decompoſe each other. When theſe ſubſtances are 
mixed, a double decompoſition and combination take 
place. The ſulphuric acid forſakes the lime, in order 
to form ſulphate of potaſh by uniting with, the fixed 
alkali ; and the carbonic acid being ſeparated from the 
potaſh combines with the lime to form calcareous car- 
bonate, which is well known under the name of 
chalk. 

Carbonate oſ ſoda likewiſe decompoſes calcareous 
ſulphate, and is decompoſed in its turn. Sulphate of 
ſoda is formed on this occaſion by the combination of 
the ſulphuric acid with the mineral alkali ; and calca- 
reous carbonate or chalk by the combination of the 
lime with the carbonic acid. 

Ammoniacal carbonate decompoſes calcareous ſul- 
phate by a double affinity. The ſulphuric acid tends 
to unite with the ammoniac ; while the lime is attract- 
ed by the carbonic acid, with which it has a great af- 
hnity, and by combining with it forms a precipitate of 
chalk. 55 . 

This decompoſition is very diſcernible; and Dr 
Black's diſcoveries have given a very ſatisfactory ex- 
planation of the cauſe by which it is produced. And 
if a mixture of the ſolution of calcareous ſulphate and 


I cauſtic ammoniac. be for ſome time expoſed to the air, 


though it were at firſt perfeQly tranſparent, its ſurface. 
ſoon appears clouded, in conſequence of the carbonic 
acid being precipitated from the atmoſphere, and giv- 
ing riſe to a double affinity. The ſame phænomenon 
may be produced by cauſing a few bubbles of this ga- 
eous acid to paſs into the liquid. As concrete vola- 
. tile 


Carbonate of potaſh and calcareous ſulphate mutual. 
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| 


tile alkali, or ammoniacal carbonate, was formerly 
thought to be pure volatile alkali, Geoffroy, believing 
that this alkali actually gave a precipitate from calcare. 
ous ſulphate, concluded it to have a greater affinity 
than lime with the ſulphuric acid. | 

Many combuſtible matters, with the help of heat, 
decompoſe calcareous ſulphate. Coal from vegetable 
ſubſtances, having a greater affinity than ſulphur with t 
oxygen, robs the ſulphuric acid of this part of its com. a 
- poſition. The carbonic acid is diſengaged on this oc. Nc. 
caſion ; and the ſulphur ſeparated from the ſulphuric c- 
acid uniting with the lime, forms what is called calca. Wl be 
reous hepar or liver of lime, to which we ſhall, in fu. WW de 
ture, give the name of ſulphure of lime. it 

The varieties of cryſtallized calcareous ſulphate are no 
carefully preſerved in collections of the ſpecimens of un 
Natural Hiſtory. When calcined and wrought in wa- 
ter, it is uſed in caſting ſtatues, &c. Various hand- 
ſome pieces of ornamental furniture are formed of gyp- 
ſcous alabaſter, cut and poliſhed. Lagny affords fine 
blocks for this purpoſe. 

Plaſter ſtone is one of the moſt uſeful matters in na- 
ture. It is a mixture of calcareous fulphate and cal. 
careous carbonate or chalk. When expoſed to the ac- 
tion of fire, the calcareous ſulphate loſes the water of 
its cryſtallization, and the chalk its acid, Burnt plaf- 
ter is therefore a mixture of quicklime and calcareous I its c 
ſalphate without water. If water be poured on this that 
ſubſtance, the lime eagerly abſorbs it, giving out heat. 
The fetid odour which is felt when burning plaſter us 
extinguiſhed, is occaſioned by the ſulphur produced 


by the decompoſition of the ſulphuric acid by the ani. 
= 
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mal or vegetable carbonaceous matters which are al- 
ways found to exiſt in plaſter-ſtone. The ſulphur then 
ſeparated forms a kind of /ulphure, or liver of ſulphur, 
from which the diſagreeable ſmell proceeds. When 
the lime has abſorbed enough of water to make it a paſte, 
it includes a portion of calcareous ſulphate, which, at- 
tracting part of the water, cryſtallizes in the midſt of 
the paſte. The lime becoming gradually dry, acquires 
a ſolid conſiſtency, with the help of the cryſtals of cal- 
careous ſulphate, and forms a kind of mortar which is 
called plaſter. From what has been here ſaid, it may 
be underſtood why plaſter muſt be burnt to a certain 


degree and no farther. When not ſufficiently burnt, _ 


it does not unite with the water, becauſe the lime is 
not quick enough; when too much burnt, the lime 
unites with the calcareous ſulphate to form an indiffet- 
ent ſpecies of vitreous frit which cannot combine with 
the water; this is called burnt plaſter. It may be 
likewiſe underſtood, that the reaſon why plaſter loſes 


its qualities when expoſed to the air, is the gradual 


llaking of the lime. When calcined anew, it regains 
its original properties. Laſtly, it is eaſy to ſee why 
plaſter is preſerved unchanged in dry hot places, and 
why in damp fituations 1t waſtes gradually away in 
ſcales or plates. In the laſt of theſe caſes, the calcare- 
ous ſulphate, which is ſoluble in water, gradually loſes 
its confiſtency and cryſtalline form. It is this ſolubility 
that diſtinguiſhes plaſter from mortar, the ſandy baſe 
of which is proof againſt the attacks of water, Plaſter 
is on this account unfit for uſe in places containing 
water, ſuch as reſervoirs, and other works of a ſimilar 


kind; 
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kind ; nor does it retain its hardneſs i in low or ſubter. 
raneous places. 


Species II. Calcarcous Nitrate. 


CaLcareovs nitrate, or the ſalt reſulting from the 
combination of the nitric acid with lime, is far from 
being ſo copious in nature as calcareous ſulphate or ſe- 
lenite. It is found only in ſuch places as afford alka- 
line nitre. It is formed on the ſides of the walls, in 
places inhabited by animals; it is found likewiſe in pu- 
trifying animal matters, and in ſome mineral waters. 
But as it diſſolves very readily, and even deliquiates; 
it is diflolved as faſt as formed; and from this circum- 
ſtance, it exiſts in large quantities in mother-water of 
ſaltpetre. | 
When regularly cryſtallized by a proceſs which we 
are hereafter to deſcribe, it exhibirs ſolid priſms of fix 
faces, pretty much like nitrate of potaſh, and terminat- 
ing in dihædral pyramids. It is but ſeldom obtained 
in ſo regular a ſhape, but uſually in ſmall needles, ad- 
hering together, and of an indeterminate form. 

The taſte of this falt is bitter and diſagreeable, very 
different from .that of calcareous ſulphate. It even 
taſtes ſomewhat freſh, like nitrate of potaſh. 

It eafily liquefics in the fire, and becomes ſolid by 
cooling. If taken into a dark place, after being thus 
heated, it becomes luminous; and in this ſtate it 1 
called Baldwin's phoſphorus, Balduinus. It exhibits 
the ſame phænomenon when put on a red iron. When 
thrown on burning coals, it liquefies and detonizes 
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flowly, in proportions as it becomes dry. Calcareous 
nitrate, when long heated, loſes its acid, which is de- 
compoſed by the action of heat. When this operation 
is performed in a retort, the extremity. of which enters 
a bell · glaſs full of water, a product of vital air is obtain- 
ed, and towards the end of the operation azote or nitro- 
gene gas. The reſidue is lime, in combination with a 
certain quantity of nitrous acid, if only a moderate fire 
have been employed, and that for a ſhort time. But 
ſtrong quicklime may be obtained by this proceſs, if 
extreme violence of fire be applied and @ntinued long 
enough to effect a total decompoſition of the nitrous 
acid. This decompoſition of the acid is preciſely the 
ſame with that which is effected by the diſtillation of 
nitre of potaſh, as we have ſhown in the hiſtory of that 
neutral ſalt. 

Calcareous nitrate attracts very rapidly the moiſture 
of the atmoſphere. And it muſt therefore be kept in 
very cloſe veſſels when we wiſh to preſerve it in cryſ- 
tals; it even waſtes away very quickly if the mouths 
of the veſſels be too often unſtopped. 

This falt diſſolves very readily in water. No more 
than two parts of this fluid, even cold, are requiſite 
to diffolve one of calcareous nitrate : boiling water dif- 
ſolves a quantity more than equal to itſelf in weight. 
To obtain this ſalt in cryſtals, we muſt evaporate the 
ſolution, and when it acquires nearly the conſiſtency 
of ſyrup ſet it afide in a cool place : it then forms very 
long priſmatic cryſtals, which are uſually bundled 
together in needles diverging from a common centre. 
When a folution of calcareous nitrate, not juſt fo 
much evaporated as the laſt, is expoſed to a dry warm 
2 temperature, 


HERE Sali. 
1 temperature, it at length forms more regular priſms; 
| Uke thoſe which were deſcribed at the n of 
1 this article. | 
Sand and clay decompole Ws nitrate, and ſe. 

parate the acid. 
WEE Barytes, according to Bergman, decompoſes this 
| falt, as* well as calcareous ſulphate : magneſia produ- 
| ces no ſenſible alteration on it. M. de Morveau hag 
| obſerved, that lime-water poured on a ſolution. of cal. 
- careous nitrate produces a precipitate. He aſcribes 
| tis effect to the phlogiſton of the lime, which, in his 
| opinion, has a greater affinity with the nitrous acid 
| than with lime. Unluckily that chemiſt did not exa- 
mine the nature of the precipitate, otherwiſe he muſt 
certainly have obtained ſome farther knowledge con- 
cerning the phænomena of this curious experiment, 
M. Baumé had before obſerved, that lime water 
precipitates a ſolution of calcareous ſpar in nitrous 
| acid, but aſcribed the phænomenon to a ſmall portion 
of argillaceous earth contained in the ſpar. This ef. 
fect muſt depend either on a little magneſia, or on the 
avidity with which calcareous nitre abſorbs the water 
from the lime. 

The fixed alkalis attract me nitric acid from calca- 
reous nitre, and by this means precipitate the lime. 


b 
Pure ammoniac does not decompoſe this ſalt any more x 
than ſulphate of lime and the other calcareous ſalts in 8 
general. TR 


The ſulphuric diſengages the nitric acid from this ſolve 
ſalt with efferveſcence. The acid thus diſengaged * 
may be obtained in a receiver in the ſame way as hrs 


common nitre. The ſulphuric acid, when poured in- pred 
to 
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to a ſolution of calcareous nitrate, gives immediately 
a precipitate of ſulphate of lime, leaving the nitric acid 
free and ſeparate in the liquor. We are as yet igno- 
rant in what manner the other acids act upon this 
falt; ; 

Calcareons nitrate decompoſes ſulphuric alkaline 
neutral ſalts. The reſult of this decompoſition is ſul. 
phate of lime and nitre of potaſh or ſoda. Ammonia- 
cal ſulphate, too, when mixed with a ſolution of cal. 
careous nitrate, gives ammoniacal nitrate and ſulphate 
of lime. The laſt of theſe ſalts being ſcarce ſoluble, is 
precipitated at the inſtant of the mixture ; which eſta- 
bliſhes the certainty of this double decompoſition be- 
yond a doubt. 

Carbonate of potaſh likewiſe diſſolves, and is in its 
turn diffolved by, calcareous nitrate. This double de- 
compoſition gives nitrate of potaſh, which remains diſ- 
ſolved in the liquor; and chalk or calcareous carbo- 
nate, which 1s precipitated. 

Carbonate of ſoda acts in the fame manner on cal- 
careous nitrate, giving nitrate. of foda, which remains * 
diſſolved in the water, —and calcareous carbonate or 
chalk, which is precipitated. 

Ammoniacal carbonate likewiſe decompoſes this ſalt 
by double affinity, Ammoniacal nitrate and carbonate 
of lime are formed on this occaſion. 

Sulphate of lime produces no alteration on calcare- 
ous nitrate ; but when theſe two falts are found diſ- 
ſolved in the ſame water, as the firſt is ſcarce ſoluble, | 
and the ſecond diffolves very readily, they may be ſe- 1 
parated by cryſtallization. The ſulphate of lime is ä | 1 
precipitated at the firſt, and the calcareous nitrate does 1 
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not cryſtallize till the liquor be greatly condenſed by 
cooling, | 

Calcareous nitrate is applied to no uſe. It might be 
uſed in medicine as a very active diſcuſſive; and 
ſome medical chemiſts relate their having uſed it with 
ſucceſs, though they were not much acquainted with 
its. properties. | 


Speci es III. Calcareous Muriate. 


Calcareous muriate, the ſalt formed by the com- 
bination of the muriatic acid with lime, which was 
formerly known by the improper name of fixed ſal an- 
moniac, oil of lime,” &c. abounds wherever muriate of 
ſoda is found, more eſpecially in ſea-water, to which 
it communicates its acrid bitter taſte ; which was for. 
merly aſcribed to bitumen, ſuppoſed to be contained 
in the water. But it is never pure in that fluid, being 
always mixed with muriate of magneſia. In order to 
procure calcareous muriate very pure, we muſt make 
a dire combination of the muriatic acid with lime to 
the point of ſaturation. 

This ſalt, when dry and ſolid, appears in priſms 
with four ſtriated faces, terminating in very ſharp- 
pointed pyramids. It has a ſaline and very diſagreeable 
bitter taſte. When expoſed to the action of a mode- 
rate fire, it liquefies by means of the water of its cry- 
ſtals, and becomes fixed by cooling. When expoſed 
to a ſtronger fire, it ſuffers ſcarce any alteration. M. pa 
Baume has obſerved, that on this occaſion it does not on 
loſe its acid. When put on a red ſhovel, it becomes: 2 

luminous; 


vith 
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luminous; on which account it is called Homberg. 
phoſphorus. 

That portion of calcareous arial with. inmnatzs 
in the retort after the decompoſition of ammoniacal 
muriate by lime, is called fixed /al ammoniac. It melts 
into a kind of frit, of a light flate grey, without giving 
out any muriatic acid, even though expoſed to a de- 
gree of heat ſuſſicient to vitrify the ſurface of the re- 
tort. This frit gives fire with Reel ; and when rubbed 
in the dark with a piece of the ſame metal, gives out 
phoſphoric ſparks: 

It is to be obſerved, that this faline reſidue uſually 


-OM- 
was contains more lime than is requiſite for the ſaturation 
an- of the muriatic acid; becauſe more than the neceſ- 
e of ſary quantity of lime is employed to decompoſe ammo» 
hich niacal muriate. This reſidue, no 6vubt, owes its 
for- property of affording an hard vitreous frit to its containing 
ined an extraordinary quantity of lime; for otherwiſe the 
xeing frit would ſurely at length acquire moiſture and ſuffer 
er to alteration when expoſed to the air. Calcareous muri- 
make ate, when it contains no extraordinary portion of lime, 
ne to never aſſumes that degree of hardneſs which dif. 
tinguiſhes this reſidue, nor diſplays any phoſphoric 
riſms powers. | 
harp- Pure calcareous muriate, when expoſed to the air, 
cable rapidly attracts moiſture, and waſtes entirely away by 
node- deliquium. It muſt be kept in a well ſtopped veſlel 
s cry- ben we wiſh to preſerve it in its cryſtalline form. 
-poſed This ſalt diſſolves very readily in water; about a 
M. part and an half of the fluid being ſufficient to diſſolve 
es not one part of calcareous muriate. Warm water diſſolves 
comes a portion more than equal to itſelf in weight. If this 
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if 
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ſolution be evaporated till it acquire the conſiſteney 
of ſyrup, and then left to cool flowly, it cryſtallizes in- 
to tetrahzdral priſms, ſeveral inches in length, and 
placed in the diſpoſition of radii, diverging from a 
common centre. We may obſerve, that this is almoſt 
invariably the form of all calcareous falts. - When the 


liquor is too much evaporated, or too haſtily cooled, 


it becomes a ſhapeleſs maſs ſet with ſharp points on 


the ſurface. 
A ſolution of calcareous muriate evaporated to 45 


degrees of M. Beaume's areometer, and then expoſed 
to cold in a bottle, depoſites very regular, and often 
very large, priſmatic cryſtals. Sometimes when this 
ſolution is ſhaken before being cryſtallized, it is ſuddenly 
formed into a very ſolid maſs ; at which inſtant it gives 
out a great deal of heat. 

Barytes, according to Bergman's experiments, having 
a greater affinity than lime with the muriatic acid, de- 
compoſes calcareous muriate. Lime and magneſia 
produce no alteration on this ſalt. 

The fixed alkalis precipitate the lime. If the two 
liquors be concentrated, the lime, abſorbing the ſmall 
portion of water which they contain, forms almoſt in- 
ſtantaneouſly a jelly which ſoon becomes quite ſolid, 
This experiment is called a chemical miracle ; becauſe 
it exhibits two fluids paſſing ſuddenly into a ſolid ſtate. 
But it does not ſucceed well except with a ſolution of 
carbonate of potaſh and ſoda ; for the pure cauſtic al. 


| kalis precipitate the lime in too divided a ſtate. 


Cauſtic ammoniac does not decompoſe calcareous 
muriate ; for it has not ſo great an affinity as lime with 
the muriatic acid: a fact which proves that ammonia- 

cal 
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cal muriate may be completely decompoſed by this ſa- 


lino-terrene ſubſtance. 

The ſulphuric and the nitric acids diſengage the 
muriatic acid from this ſalt with efferyeſcence ; and 
with a diſtillatory apparatus, the acid might be ob- 
tained from this ſalt in the ſame manner as from mu- 
riate of ſoda, The diſtillation of this earthy ſalt with 
the nitric acid gives the nitro-muriatic acid, or aqua 
regia, becauſe of the volatility of the two acids. 

Calcareous muriate decompoſes ſulphate of potaſh 
or ſoda. The reader may obtain the fulleſt convic- 
tion of the truth of this fact by mixing ſolutions of 
theſe ſalts. A precipitate is immediately produced, 
which may be diſtinguiſhed to be ſulphate of lime, 
The incumbent liquor contains muriate of ſoda or 
potaſh, which may be obtained by evaporation ; nay, 
even the taſte of the liquid is a proof of its exiſtence. 

Carbonate of potaſh or ſoda likewiſe decompoſes 
calcareous muriate. Two decompoſitions and two 
combinations take place on ſuch occaſions. The mu- 
riatic acid contained in the latter falt, deſerting its 
baſe, combines with the potaſh or ſoda to form muri- 
ate of potaſh or ſoda, which remains diſſolved in the 
liquor; and the carbonic acid likewiſe forſaking the 
fixed alkalis and combining with the lime, forms a pre- 
cipitate of chalk or calcareous carbonate. If the car- 
bonate of potaſh or of ſoda be diſſolved in a very ſmall 
quantity of water, and the ſolution of calcareous mu- 
riate be at the ſame time concentrated, the mixture be- 
comes thick and gelatinous. It then aſſumes greater 
with conſiſtency, and hardens into a kind of factitious ſtone, 
if the two ſubſtances be juſtly proportioned in the com- 
poſition, 
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poſition. The firſt chemiſts who obſerved this phano. 
menon called it 2 chemical miracle. 

Ammoniacal carbonate decompoſes calcareous mu- 
riate by a double affinity, in the ſame manner as cal- 
careous ſulphate and nitrate. The ammoniac com- 
bines with the muriatic acid, forming ammoniacal mu- 
riate, which remains diſſolved in the liquor; while 
the carbonic acid combining with the lime, forms cal- 
careous carbonate, which is precipitated. 

If calcarequs muriate and calcareous nitrate be diſ- 
ſolved together in water, it becomes very difficult to 
ſeparate them, becauſe they are both cryſtallized by 
the ſame laws. But calcareous muriate and calcare- 
ous ſulphate may be eaſily obtained ſeparate ; for the 
laſt cryſtallizing only by evaporation, leaves the calca- 
reous muriate pure, and it then cryſtallizes by cooling. 
This obſervation i is of ſome importance; for theſe two 
ſalts are often found in ſolution in the ſame mineral 
water. 

Calcareous muriate has not yet been applied to ma- 
ny purpoſes. It exiſts in a large proportion in the ga- 
bel-ſalt, recommended in ſcrophulous caſes as a pur- 
ging diſcuſſive; and I have already obſerved that ga- 
bel-falt is indebted to it for part of its properties. I 
likewiſe obſerved that the ſtrong taſte of calcareous 
muriate, and its tendency to ſolution, give us reaſon 
to expect very happy effects from it in all diſtempers 
in which an alteration of the humours is requiſite. It 
is greatly to be wiſhed that phyſicians were acquainted 


wich its properties, and would preſcribe it in many of. 


thole caſes in which the uſual diſcuſſives are found not 


to act vith ſufficient efficacy, eſpecially in inſtances 
when 
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when mercurial preparations cannot be ſafely adminiſ- 
tered. I have already given the reſult of all my ex- 
perience concerning the nature of this diſcuſſive ſalt 
in a memoir inſerted among thoſe of the Royal Society 
of Medicine for the years 1782 and 1783. 


Species IV. Calcareous Borate. 


Tr1s name may be given to the combination of the 
ſedative or boracic acid with lime. This ſalt has ne- 
ver been examined, though it be certain that the bo- 
racic acid is capable of combining with lime, as lime 
decompoſes borax of ſoda. The chemiſts of the aca- 
demy of Dijon have obſerved, that the concrete bora- 
cic acid, when treated in fire, with ſlaked lime, af- 
fords a matter whoſe parts adhere very feebly together, 
and take no hold on the crucible. If this matter be 
caſt into water, it diſplays none of the characteriſtics 
of lime; and this proves that a combination muſt ac- 
tually have taken place. M. Baume mentions his ha- 
ving ſaturated lime-water with ſedative ſalt: the li- 
quor when evaporated in the air afforded no cryſtals, 
but yellowiſh pellicles, having a faint taſte of the bora- 
cic acid. Laſtly, the academicians of Dijon digeſted 
on a ſand-bath a ſaturated ſolution of this acid with 
ſlaked lime. This ſolution, when filtered, gave a co- 
pious white precipitate on the addition of fixed alkali. 
Theſe ſeveral experiments ſhow nothing more than the 
poſſibility of diflolving lime by the boracic acid, and 


give us no information concerning the properties of 
| C4 the 
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the neutral lalt which reſults from the combination 


then effected. g 
at 
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Species V. Fluor Spar, or Calcareous Fluate. Ss 7 

| w. 

Tais ſalt is a combination of the fluoric acid with a8 
lime. It abounds through nature. It is found more re 
eſpecially in the neighbourhood of mines, the exiſtence (a] 


of which it always indicates. Hitherto it has been tit 
conſidered as a ſtone, on account of its inſipidity, hard- ro 
neſs, and inſolubility. It is called ſpar, as being of a 
ſpathoſe form and fracture; fuer or fuſible, becauſe it fal 
melts very readily, and is even employed advantage- 
ouſly as a flux in the working of mineral ores ; vitre- 
ous, becauſe it has the appearance of glaſs, and may 
even be formed by fuſion into a very fine ſpecies of 
glaſs; cubic, becauſe it appears always under a cubic 
form; and phoſphoric, becauſe when heated and taken 
into a dark place it has a luminous appearance. Be- 
fore Scheele's diſcovery of it, vitreous fpar, though 
ſufficiently diftinguiſhed by the miners from all other 

mineral matters, in conſequence of its fuſibility, had 
been always confounded by naturaliſts with gypſeous 
ſubſtances, calcareous and ponderous ſpars, which have 
been alſo called fu/ible. The celebrated Margraaf, 
however, had eſtabliſhed a diſtinction between this 

| falt and ponderous ſpar; appropriating to the former 
the name of vitreous fuſible ſpar, and calling the latter 
phoſphoric fuſible ſpar ; and our acknowledgments are 
due to that chemiſt for the firſt diſcoveries of the pro- 
perties of calcareous fluate. 


This 


p « : 2 - - if _—_ 4 Mes 6 - 
*. r Sx r 


* « 
This falt appears uſually under the form of very re- 


gular cubic cryſtals, of various colours, and of an icy 
and vitreous tranſparency, Its fracture is ſpathoſe, 


and exhibits cubical plates ſeemingly cracked at the 


ſurface. It breaks when ſtruck againſt ſteel : it is al- 
ways found among mineral ores, to which it often ſerves 
as a bed ar matrix, Sometimes it is opaque, and in ir- 
regular maſſes, It is weightier than any of the other 
faline matters which we have examined. It is ſome- 
times clouded, veined, ſpotted, and oftener green, red, 
roſe, or violet coloured, &c. 

We may take notice of ten leading varimties of this 


ſalt as it is found i nature, 
Varieties. | ; 
1. Cubic caleareous fluate, or vitreous ſpar, white 
and tranſparent. — 
2. Cubic calcareous fluate, or vitreous {par, white 
and opaque. . 
3. Cubic calcareous fluate, or vitreous ſpar, yellow ; 
falſe topaz. 
4. Cubic calcareous fluate, or vitreous ſpar, red- 
diſh ; falſe ruby. 


5. Cubic calcareous fluate, or vitreous s ſpar, pale 
green ; falſe aqua-marine. | 

6. Cubic calcareous fluate, or vitreous ſpar, green; 
falſe emerald. 

7, Cubic calcareous fluate, or vitreous ſpas, violet; 
falſe amethyſt. 

8. Octohadral calcareous fluate, or vitreous ſar 
with truncated pyramids, 


I have 


— — — 


| 
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T have in my poſſeſſion a cryſtal of this kind, 
which is ſemi-tranſparent and ſomewhat 


i blackiſh. 
9. Calcareous fluate, or vitreous ſpar, in an irregu- 

lar lamellated maſs. 
It is almoſt always of a clear green or violet * 
colour. It forms the gangne of ſeveral ores, 5 
and is ſometimes in rolls. 1 
10. Calcareous fluate, or vitreous ſpar, in layers of N 
various degrees of thickneſs and of various co. WW - 
lours. pur 
Almoſt all of theſe varieties of calcareous fluate are het 
{ill but one ſaline ſubſtance, namely a combination of olaſ 


the fluoric acid with lime. They are uſually found, 
however, when carefully analyſed, to contain various 
extraneous matters, ſuch as filiceous earth, clay, and 
iron. This is the character of all natural products in Wo 
general. England is very rich in calcareous fluate. 
When this earthy ſalt is expoſed to a moderate fire, 
it acquires a phoſphoric quality in a pretty eminent de- 
gree; but if made red hot, it is entirely diveſted of this 
quality. It at the ſame time loſes its green or violet 
colour, and becomes grey and friable. When ſuddenly 
expoſed to a ſtrong heat, it decrepitates almoſt in as 
lively a manner as muriate of ſoda, When powdered 
- Auate of lime is thrown on a hot iron, it gives a bluiſh 
or violet light, which in an inſtant diſappears. If ex- 
poſed a ſecond time to heat, it no longer exhibits the by th 
ſame phænomenon. | | i the 
A ſtrong heat melts this ſalt into a tranſparent uni- Nined 
form glaſs, which adheres to the crucibles. It melts Nbem; 


e 


One 
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one fourth of its weight of fine quartz, and is therefore 
uſed as a flux in ſmelting. 

Calcareous fluate is neither alterable by air nor ſo- 
luble in water. It ſerves as a flux for earthy and fa- 
lino-terrene matters. Pure fixed alkali, whether mineral 
or vegetable, does not decompoſe it ; becauſe, according 
to Bergman, lime has a greater affinity than either of 
theſe ſalts with its acid. 

The concentrated ſulphuric acid diſengages the fluoric 
acid from this falt, and is commonly employed for this 
purpoſe. One part of calcareous fluate in powder, toge- 
ther with three parts of ſulphuric acid, are put into a 
glaſs retort, This mixture becomes gradually hot, an 
efferveſcence 1s produced, and the fluoric acid is diſen- 
gaged in a vaporous form. This diſtillation is effected 
without the application of external heat; and a white 
ſubſtance, reſembling an effloreſcence, is ſublimed and 
depoſited in the receiver by the acid gas. Heat being 
hen applied, the fluoric acid is obtained in a concen- 
rated ſtate, covered with a thick earthy pellicle, reſemb- 
ling the white effloreſcence above mentioned ; and drops 

nto water in the receiver. This acid may be obtained 

n a gazeous form, by inſerting the extremity of the re- 
ort into a bell glaſs filled with mercury. This aeri- 

orm acid is tranſparent, and never ſuffers the earth 

ombined with it to be precipitated but when it comes 

nto contact with water. From this we underſtand 

hy the liquid fluoric acid depoſites ſtony incruſtations 

1 the bottom of the receiver: for whenever it is com- 

ined with water it becomes incapable of maintaining 

hem in ſolution. We have already taken notice that 

nis earth, being of a ſiliceous nature, ſeems to have 

| originally 


— 
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originally belonged to the glaſs veſſels which have been 
corroded by the fluoric acid, and is not produced by 
the combination of the acid with water, as Scheele at 
firſt imagined. At the end of the diſtillation, the re, 
fidue is obſeryed to be hard, of a white or reddiſh co, 
lour, and diſpoſed in plates, while the retort is corroded 
in a very diſcernable manner. This did not eſcape 
Margraaf*s obſervation : and by examining the reſidue, 
we find it to conſiſt of calcareous ſulphate mixed with ed 
filiceous, or often even with aluminous earth, and: 
little magneſia. The two laſt of theſe ſubſtances, “ 
well as iron, appear to exiſt only accidentally in al, 
careous fiuate, The incruſtation depoſited by the 
flyoric acid is of a ſiliceous nature; for it is neither 
fufible nor ſoluble in acids, and the fixed alkalis melt 
it into a white durable glaſs. It appears from the hi 
ſtory of this experiment, that it is impoflible to diſtiy 
2 great quantity of this acid. I have ſeveral times qu 
tried it with a pound of calcareous fluate, with a vier 
to obtain a good quantity of the fluoric acid; but find: 
ing the retort always incapable of reſiſting ſo corroſive 
an agent, I was at length obliged to give up the hops 
of diſtilling ſo large a quantity i 

The nitric acid decompoſes calcareous fluate; but, 
according to M. Boullanger, the phænomena which 
appear on the occaſion are very different from thok 
which we have juſt been deſcribing. No incryſtation 


is formed, as when the ſulphuric acid is employed tc Cc 
decompoſe this ſalt. But the circumſtances of th wit 
operation have not yet been examined with ſufficient n 

eno 


attention. 5 
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According to Scheele, the muriatic acid likewiſe ſe- 
parates the fluoric; but he gives no particular account 
of the phænomena attending this decomppſition. 

We are as yet ignorant of the manner in which moſt 
of the neutral falts act on calcareous fluate. We know 
only that carbonate of potaſh or ſoda decompoſes it by 
z double affinity, whereas the cauſtic fixed alkalis ne- 
ver decompoſe it. When one part of this ſalt is melt- 
ed with four parts of carbonate of potaſh, if the mix- 
ture be thrown, when melted, into water, it gives a 
precipitate of carbonate of lime, which is formed by 
the union of the carbonic acid with the lime of the cal- 
careous fluare ; and the liquor contains fluate of pot- 
aſh, which may be obtained by eyaporation in a gela- 
tinous form. When carbonate of ſoda is employed, 
the products are carbonate of lime and fluate of ſoda; 
and the laſt is obtained in cryſtals by evaporating the 
liquor. - 

Calcareous fluate is not employed for any other pur- 
poſe but in ſmelting mineral ores ; and it is an excel- 
lent flux. It might be uſed for the ſame purpoſe in 
aſſaying metals. ; 


Species VI. Carbonate of Lime or Chalk ; Calcareus 
matters in general. 


CaLcargovs ſpar, marble, chalk, and all calcareous 
matters in general, are ſaline ſubſtances formed by the 
combination of the carbonic acid with lime: the proper 
denomination to be given them is therefore carbonate 
of lime, or calcareous carbonate, This ſubſtance has 
been 
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been ranked by naturaliſts among ſtones ; becauſe chef 
have not diſtinguiſhed it to poſſeſs any ſaline proper. 
ties. We ſhall ſee, however, that it has a kind of fa. 
pidity, is ſoluble in water, admits of decompoſition, 
and affords when analyſed a great quantity of the car. 
bonic acid, and of the ſalino-terrene ſubſtance known 
by the name of lime. As calcareous ſpar 1s the laſt mo. 
dification of a matter which exiſts under a vaſt variety 
of forms, and has paſſed through many different ſtates, 
before being regularly cryſtallized ; it will therefore be 
proper to take a general view of calcareous or crety- 
ceous ſubſtances *. 

No department of natural hiſtory diſplays a wide 
field, or a fuller ſeries of well eſtabliſhed facts, than 
that of calcareous matters. Long and uniform obſerva 
tion, with proper opportunities of obſerving the gra 
dual progreſs of nature in forming theſe bodies, has de 
termined that the bottem of the ſea is the great labs. 
ratory in which the. proceſſes neceſſary for their pro. 
duction are conſtantly carried on. Among the nume 

rou 


I am of opinion, that all thoſe ſubſtances which are uſualh 
- known in natural hiſtory by the name of calcareous, might, witk 
more propriety, be denominated cretaceous ſubſtances. The latte 
term indicates the neutral ſaline combination formed by lime and 
the carbonic acid, namely, chalk, creta ; the former belongs pro 
perly to lime calx, which is the baſe of that falt. The expreſſion 
calcareous earth, Or matter, ſhould be appropriated to quicklime; 
chalky, or cretaceous matter, ſhould be applied to the combination 
quicklime with the acid of chalk. But it is not to be expected tha 
theſe two expreflions which have always been ſynonimous, ſhouli 
be all at once adopted into our language, and applied to diſtin 
ſubſtances, whatever might be the advantage ariſing from this uk 
of them. F. 
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rous tribes of animals inhabiting that immenſe body of 
water, there are ſeveral claſſes, the numberleſs indivi- 
duals of which appear to be deſtined to increaſe the 
ſolid maſs of our globe. Such are ſhell-fiſhes, madre- 
pores, and lithophites ;, the ſolid parts of which when 
examined by the chemiſt ſome time after the death cf 
the animal, exhibit all the characteriſtics of calcareous 
matters. Calcareous mountains are formed by the ſuc- 
ceſſive accumulation of thoſe marine ſkeletons. Tho? 
there be a mighty difference between theſe animated 
beings in their natural ſtate, and cryſtallized calcareous 
ſpar ; though it be difficult on a firſt view to perceive 
any reſemblance between the ſoft pulpy ſubſtance 
of the animal, and the hard ſtony maſs which its car- 
caſe afterwards contributes to form, and which is de- 
ſtined to cement and conſolidate our buildings; yet it 
is not impoſſible to form an idea of the ſucceſſive alte- 
rations which they muſt undergo before they can ar- 
rive at the ſtate of mineral bodies. The following ap- 
pear to be the gradations through which this ani- 
mated organized matter muſt paſs, before it can be- 
come tranſparent and cryſtalline carbonate of lime, or 
calcareous ſpar. 

The waters of the ocean, agitated by laws of motion, 
which are ſtill unknown to us, gradually change their 
ſituation, and come to ocupy a new bed. They deſert 
one ſhore, and encroach upon another. M. Buffon, in 
his Theory of the Earth, gives full evidence of this fact. 
When the waters retire from a part of the bed which 
they have occupied, they leave uncovered the ſtrata 
which their various motions (of which this celebrated 
philoſopher has given ſo ingenious an account) have 

formed 


formed by the ſucceſfive accumulation of the folid part 


their conſiſtency, become friable and earthy, and paſt 


or ſkeletons of marine animals. Theſe layers ate al. 
molt entirely compoſed of ſhells ; which loſing by pu- 
trefaction the animal gluten, and with it their colours 
the poliſh of their interior ſurface, and more eſpetially 


into the ſtate of foſſils. Hence the production of earthy 
and ſtones containing ſhells. 

Theſe ſtones are worn by the waters till they gra. 
dually loſe the organic form, become more and more ll tc 
friable, and are at length converted into that ſubſtance o 
known by the name of cha/k. When a ſhell-ſtone iz al 
ſo hard as to be ſuſceptible of poliſh, and the ſhells of Wi cc 
which it conſiſts have retained their organization, ſo Wl fo 
far as ſtill to dilplay different colours, it is called a ln. th 
machello. When the marks of organization are totally WW th 
deſtroyed, if the ſtone be hard and ſuſceptible of po- ch. 
liſh, it is known by the name of marble. Water im. Wi vi; 
pregnated with chalk, depoſites it on all bodies over 
which it flows, ſo as to form incruſtations. When it 
filtrates through the arches of ſubterraneous cavities, it 
depoſites a white opaque matter formed into conical f. 
gures, conſiſting of concentric layers; which reſemble 
the bottoms of lamps, and are called talaFitcs, When 
theſe are accumulated in large maſſes, ſo as to fill up 


the caverns, and remain long under ground, they ac. In 


quire a conſiderable degree of hardneſs, and obtain the 
name of alabaſter. Laſtly, When water impregnated 
with chalk, extremely fine and very much attenuated, 
penetrates ſlowly into ſtony cavities, and depoſites that 
ſubſtance as it were particle by particle; theſe minute IMO . 


bodies gradually unite their correſponding ſurfaces in e 
a 
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3 ſymmetrical and regular manner, forming hard tranſ- 


dl. parent cryitals, reſembling thoſe of ſaline matters: 
po- which receive the name of calcarecus ſpars. This is the 
urs, laſt degree of attenuation to which chalk is liable, the 
ally ſtate in which it differs the molt from its original cha. 
paſs racer as part of an animal body, and bears the great- 

irths eſt reſemblance to a real falt. 

Theſe tranſitions of cretaceous matters, through ſo 
gra. many different ſtates, the conſideration of which opens 
nore to the naturaliſt ſuch extenſive views of the antiquity 
ance of this globe, the alterations which it has undergone, 
ne is and the range of the animal kingdom, out of which ſo 
Is of conſiderable a part of its ſurface and exterior ſtrata is 
1, formed; theſe diſplay to the eyes of the chemiſt no- 
a lu. thing more than one matter, a neutral falt, formed by 
tally the combination of lime with the carbonic acid. We 
po- ſhall proceed to conſider it under both theſe points of 
im- view. | i 
Over 
en it 7 ; 
N $ . Natural Hiftery of Calcareous Subſtances *. 
mble FFORPF TN” ; 

entering into a particular enumeration of 
Tha calcareous matters, it may bè proper to take a ge- 
21 BS view of their diſpoſition in the terreſtial globe. 
r Theſe ſubſtances are dif poſed in layers of a larger or a 
n the D narrower 
nated 
ated, * Although we have already, in the hiſtory of earths and ſtones, 
that given methodical diviſions of calcareous matters, which have been 
* uſually ranked by naturaliſts under that claſs of natural bodies; yet 


we think it proper to give here a new arrangement of them found- 
es IN ed on other conſiderations than thoſe which have directed natura- 
s in their labours on this ſubject. F. 
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narrower extent, in an horizontal or an inclined direc. 
tion, and impreſſed with the moſt unequivocal marks 
of their having been expoſed to the action of a maſs of 
water. Theſe ſtrata compoſe whole mountains and hills, 
&c. and form a conſiderable part of the cruſt or ſhell f 
of our globe. They afford demonſtration that pur earth \ 
was once covered by the waters of the ocean, as they 2 
conſiſt of the exuviæ of its inhabitants. The waters n 
filtrating through thoſe calcareous maſſes, carry off part f 
of their ſubſtance, and convey it deeper into ſubter. 8 
raneous cavities, under the different forms which we 8 


are to examine. The general characteriſtics which have m 
been aſſigned them by naturaliſts, and which ſufficient- th 
ly diſtinguiſh them, are taken from two remarkable w 


properties which they poſſeſs; they never ſcintillate 
with ſteel, and they efferveſce with acids. As thele 
calcareous matters appear under ſo many varieties of 
form, it becomes abſolutely neceſſary to arrange them 
under ſeveral genera. We admit fix genera of calca: 
reous matters *, | N | 


Genus I. Earths and Stones, compoſed of Shells, 


Trg ſubſtances have been ranked among ſtones, as 
being apparently inſipid and inſoluble. But when an 
alyzed, they are found to be actually ſaline, as well x 
all the following genera. They are known by their 

organic 


Ihe reader may perhaps be ſurpriſed to meet with new gene: 
ric diviſions in the hiſtory of a ſpecies of ſalt : but theſe genera te 
late not to natural hiſtory, and are to be referred only to the pat 
ticular neutral ſalt which we are examining. F. 
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organic form; ſhells are often found in them unbroken: 
the ſtone is indeed nothing but an accumulation of 
theſe organized forms ; and even the. original colours 
of the ſhells ſometimes appear in it. Sometimes too 
they are found to contain animals belonging to ſpecies 
which are no longer known to exiſt in the ſeas; ſuch 
are ſeveral ſpecimens of the cornu-ammonis, and all the 
nautili. Again, in Europe, and even in France, we 
find ſoſſil ſhells: belonging to ſpecies of animals which 
are not now known to exiſt any where but in America. 
Several naturaliſts have formed very extenſive arrange- 
ments of foſſil ſhells; but as they are the ſame with 
thoſe of the living animals, we will treat of them elſe- 
where. There are likewiſe foſſil remains of marine 
animal bodies, which cannot be referred to any known 
ſpecies of the preſent inhabitants of the ocean. Tho? 
we have no complete work on animal foſſils, and this 
department of natural hiſtory has not yet been exa- 
mined with ſo much care and accuracy as mineralogy; 
vet we have deſcriptions of a great many of thoſe 
bodies, which ſufficiently prove that the ſeas have been 
once inhabited by ſpecies of animals which no longer 
exiſt, 

When calcareous foffil bodies appear to have belong- 
ed to animals of a known ſpecies, they are then diſtin- 
guiſned by a name referring to their origin, and u- 
ſually compounded of the name of the claſs of the ani- 
mals to which they belong, with the addition of a word 
or y llable denoting their ſtate as ſtones ; ſuch as ma- 
dreporites, &c. But it is to be obſerved that human 
bones, and the bones of quadrupeds, birds, and fiſhes, 
vhich have been buried under ground, though they 

D 2 | be 
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be likewiſe known by the name of foils, are not of 3 
cretac<ous nature; they retain their character of cal. 
careous phoſphate. And therefore ornitholithes, ich. 
thyolithes, &c. are not to be ranked among cretaceoug 
ſubſtances. | 
In deſcribing organic fubſtances, the origin of which 
is unknown, names have been aſſigned them, derived 
from their particular forms: of this kind are the lapides 
judaici, thought by ſome to be the ſpeculæ of ſea 
hedge-hogs; the lapides numiſmales, or St Peter's 
pence, reſembling pieces of money, which appear to be 
ſriall cornua Ammonis, arranged one over another; 
ſoffit bezear, a kind of round mals or concretion in con. 
centric layers; ludus Helmontii, the ſpaces of which 
appear to have been formed by the drying and ſhrink. 
ling of a fott earthy matter, and afterwards filled with 
calcareous earth; the'trochites, entrochi, and aftroites, 


which are produced from a zoophyte named ſena pain; p 
and the piſolites, oolites, or mecenites, which are thought Ct 
to be petrified eggs of fiſhes or inſects, but or which the a1 
true origin is unknown. 
Fo this genus of true calcareous ſtones, we likewik 
refer all petrified ſubſtances, to whatever animals the 
may have belonged ; and natural hiſtory therefore enu- 
mcrates here gammarolites, cancrites, entomolites, amp 
biolites, xooliles, and anthropolites. But from the nes fer 
diſcoveries concerning the nature of bones it appear, !! 
as we have already mentioned, that theſe matters ar car 
not to be conſidered as cretac2ous. The ſame may e cie 
ſaid of g apetræ, or petrified ſhark's teeth ; ivory, d 
pe 


eil unicorn, which is produced from elephant's teeth 
turquoiſe, or bones of green and blue colours; tead /tonti 


tht 
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the grey or yellowiſh hollow ſtones; which, according 


df 2 

cal. to M. Juſſieu, are the upper parts of the grinders of the 

ich. Braſilian fiſh called grondeur ; and ſerpeni's eyes, which 

cou according to that naturaliſt belong to the inciſive teeth 
of the ſame fiſſi. 

hich After this detail of. particulars, we may venture to 

ived reduce this genus to two ſpecies, comprehending all its 

pides varieties. 

fea 

tor”; Species. 

to be 1. Entire foſſil ſhells. 

her; Theſe differ in colour, luſtre, hardneſs, &c. 

con- Under this ſpecies we include madrepores, and 

phich all calcareous habitations of polypi in the foſſil 

rink. ſtate. 

with 2. Falun, or cron. 

vites Shells broken and reduced to earth. The ſoil of a 

alm; part of Touraine, and of ſeveral of the other provin- 

oughit ces of France, is entirely of this nature. Theſe earths 

ln the are an excellent manure, 

tewile 

s they Genus II. Calcareous Earths and Stones. 

> enu- | 

mobi. Ius conſiſt of the matters of the former genus, at- 

e ner enuated, diſſolved, and afterwards depoſited by water. 

pears, They are found in banks or ſtrata tithe bowels of the 


rs ae arth. We follow M. Daubenton's diviſion of the ſpe- 
nay be cies of this genus. 


ry, 0 

teeth; Species. 

ont! 1, Compact calcarcous earth; chalk. 
ks . 
cht D 3 This 
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This ſubſtance varies in colour and ſinenelſ 
of grain ; it is applicd to a great many domeſtic 
uſes. | | 

2. Spongy calcareous earth ; ſtone marrow. 

3. Calcareous earth in powder; foſſil meal. 

4. Calcareous earth of the conſiſtence of cream; 
lac lunæ. 

5. Soft calcareous earth; tufa. This ſubltance, as 
it dries, becomes hard and white. 

6. Coarſe-grained calcareous ſtone. Arcueil-ſtone 
is a ſpecimen of this. It is found to contain 
halt-broken ſhells. 

7. Fine grained calcareous ſtone. The thunder. 
ſtone is a variety of this ſpecies. 

It would be improper to enter here into a minute de- 
tail of the varieties of theſe earths and ſtones : but it 
may be naturally imagined that there are a great many 
depending upon difference of colours and hardneſs, and 
the various purpoſes to which they are applied ; and 
that theſe varieties are diſtinguiſhed by different names. 
Almolt all of them may be prepared as lime for the 
purpoles of building, &c, &c. 


Genus III. Aarble. 


MAazBLEs differ from calcareous ſtones properly ſo 
called, as being conſiderably harder. Like theſe, how- 
ever, they do not ſcintillate with ſteel ; they efferveſce 
with acids, and their fracture is granulated ; but their 
grain is much finer and cloſer : their colours are more 


brilliant, and they take a finer poliſh. All the world 
knows 
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knows the application of marble in ſculpture; archi. 
teture; & c. It is uſed too in ſome countries for mak- 


ing lime. 


Species. 

1. Lumachello. ad. | 
The ltalians give this name to a ſpecies of 
marble formed by the agglutination of ſhells. 

2. Breccia. 

This is a ſpecies of marble coniſting of ſmall 
round maſſes, united by a cement of the ſame 
nature, 

3. Marble, properly ſo called. 

This ſubſtance exhibits neither the ſhells of 
lumachello nor the round mafles of breccias ; 
it is irregularly ſpotted, and ſometimes round. 
M. Daubenton arfanges marbles by the num- 
ber and the combination of their colours, in- 
cluding under the ſame denomination both lu- 
machellos and breccias. | | 

1. Marble of fix colours; ſpecimen, white, 
grey, green, yellow, red, and black ; Wirtem- 
berg marble. 

2. Marble of two colours; ſpecimen, white, 
and grey ; marble of Carara. 
| 3- Marble of three colours ; ſpecimen, grey, 
yellow, and black; lumachello. 

4. Marble of four colours; ſpecimen, white, 
grey, yellow, red ; brocatello of Spain. 

5. Marble of five colours; ſpecimen, white, 
grey, yellow, red, black: breccia of Old Ca- 
ſtile; | 

D 4 4. Figured 
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4. Figured marble. 
It repreſents ruins, as in Florence marble ; of 

herbs, as in Heſhan marble. 
It is to be obſerved, that the colours of marble de. 
pend almoſt always on the iron intermixed among its 


grains. This fubſtance, though ſuſceptible of a fine 


polifh, is very porous; every body knows that it is ea. 
ſily ſpotted : and this property renders it fit for receiv. 
ing delineations of coloured flowers, and for being 
ſtained with many different colours. 

Marble is often mixed with fragments of an hard 
ſtone, ſuch as quartz and ſilex. The part which con- 
tains ſuch fragments gives fire with ſteel. I have often 
obſerved this of ſeveral kinds of black marble. 


Genus IV. Concretions. 


ConcRET1ONS are irregularly formed by the flower 
or quicker diſpoſition of calcareous matter by water on 
the ſurface of ſome body. They are not diſpoſed in 
extenſive layers, but by fragments at firſt in inſulated 
maſles ; which are at length united in one uniform 
crult. | 


Species. 
1. Incruſtations. 

Waters impregnated with chalk depoſite it on 
the ſurfaces of all bodies over which they flow: 
and incruſtations may therefore be of all poſſible 
forms, correſponding to the forms of the bodies 


on which they are depoſited. Such are thoſe 
| of 


Vari 


& % 


of the waters of Arcueil; ſuch too is the Oſteo- 


or colla, &c. 

2. Stalactites. 
de- Theſe are gradually depoſited by water in 
its concentric layers, ſuſpended from the arches of 


caverns, &c. They vary in ſize, tranſparency, 
or opacity, grain, colour, and form. They are 
generally hollow and pyramidal. Flas ferri is 


the pureſt of all the ſubſtances of this- Kind. 

When they adhere to the fides of ſubterraneous 
nard cavities, they receive the name of congelations ; 
con- when depoſited on the floor, they are called ta- 
ten lagmites. | 


3. Alabaſter. 

Alabaſter ſeems to be formed of the pureſt 
ſtalactites, after they have been long buried un- 
der ground. -It 4s ſofter than marble; and 
when poliſhed, its ſurface appears fat and oily. 


ower It evidently conſiſts of layers diſpoſed in various 
er on directions. It is always more or leſs tranſpa- 
d in rent, which diſtinguiſhes it from marbles; but 
lated there are ſome ſpars which it never equals in 
iform tranſparency. Alabaſter poſſeſſes likewiſe all 


the characteriſtics of calcareous ſtones. It is cut 
into vaſes and ſtatues. There are many varie- 
ties of it. 


it on varieties. 


flow: 1. Oriental alabaſter. This is the hardeſt and moſt 
oſſible tranſparent. 
bodies 2. Occidental alabaſter; not ſo ſine and pure as the 
thoſe preceding. 
ol . 3. Alabaſter 
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3. Alabaſter, ſpotted with various colours. 
4. Wavy alabaſter. This is called agate alabaſter: 


5. Flowered alabaſter ; exhibiting ſpecimens gf 
; herborization. 


Genus V. Calcareous Spar. 


CaLeAkkous ſpar differs from the four preceding 
genera in its form, which is generally more regular, 
and in its fracture. It is compoſed of laminæ arran. 
ged one above another, which are very diſcernibl: 
when it is broken. It crumbles down when ſtruck 


with ſteel. 


Species. 
1. Opaque calcareous ſpar. 
This is white or variouſly coloured: and u- 
ſually appears in rhomboidal laminz. 
2. Rhomboidal tranſparent calcareous ſpar ; Iceland 
cryſtal. | 

It repreſents objects double. It is, in ſpect: 

mens, often an artificial fragment. 
3. Lenticular calcareous ſpar. 

This M. de Rome de Lille ſuppoſes to be? 
variety of the hexahædral priſmatic ſpar, termi 
nating in two obtuſely triangular pyramids Wh _ 5 
But, it is, in truth, only the preceding variety "282 
rounded at its ſolid angles. "Tl 

4. Calcareous ſpar in priſms without pyramids. 748, 
Theſe are truncated hexahzdral priſms, with d 


faces either equal or unequal, and having“ P. 
ſometime! 
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Varieties. 
ſometimes their angles cut in ſuch a manner 
as to make them twelve-ſtded priſms ; which 
circumſtances give three. varieties of this ſpe- 


er. 
a) 


cies. 
5. Calcareous ſpar in priſms, terminating in two 
pyramids. 

The varieties of this ſpar are pretty nume- 
rous. Some of them are hexahædral priſms, 
terminating in pyramids, which are alſo hexa- 
hædral, and either whole or truncated. Others 
diſplay at the extremity of the hexahædral 
priſms trihædral pyramids, either whole or 
truncated, or with dihædral ſummits. Laſtly, 
There are ſome in quadrangular priſms, termi- 
nating in dihædral ſummits. When regular, 
theſe have eighteen trapezoid faces. 


ding 
ular, 
ran. 
nible 
truck 


nd u. 6. Pyramidal calcareous ſpar ; or having twelve 
triangular faces. 

celand This is formed of one, or by the union of 
two pyramids, without any intervening priſm. 

| ſpect The hexahædral or triangular form of thoſe py- 


ramids, the inequality of their ſides, and the 
irequent mutilation of their angles, diſtinguiſh 
them into a great many varieties*. 

7. Calcareous 


* The reader who wiſhes to be more particularly acquainted with 
Le varieties of the ſpars, may conſult Dr Hill's work intituled, The 
ry of Foſſils, containing the Hilory of Metals and Gems, fc. London, 
748, Fol'o, with copperplates. M. Rome de Lille gives an extra& 
rom this work in the firſt edition of his Cryſtallography, page 131, ec 
9 P. 191, & ſeq. concerning calcareous ſpar and rock-cryſtals, He 
ws Dr Hill's method to be perplexed and defective, &c. F. 
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Varieties. 


7. Calcareous ſpar in duodehædral figures; 
his ſpar, reſembling 2 kind of granite d 
marcaſite, appears to conſiſt of two truncy 

ted pentagonal pyramids joined at their baſe. 

8. Calcareous ſpar in ſtriæ. 

This is a collection of long priſms, bundled 
up together in figures of no determinate regy: 
larity. The Swediſh /apis ſuillus belong to thi 


ſpecies. 
m 
th 
— — —— ® 
be 
ſo! 
C II. Chemical Properties of Calcarecus Carbonate, cat 
cid 
a thi 
8 the chemical properties of bodies refer to their f 
A principles or combination, they ſhould” be diſtin irc: 
guiſhed by names expreſſive of their nature. The vw occ 
rious calcareous matters which we have enumerated, aw 
are therefore to be confounded, when we ſpeak of then the 
chemically under the general name of Calcareous Car \ 
bonate. Experiments for determining the proper {rc 
ties of this earthy ſalt, ſhould be made either oi {ide 
the moſt tranſparent calcareous ſpar, or on pure whit !-ve 
marble. Mac 
In order to analyze calcareous carbonate, we mu melt 
firſt deſtroy its aggregation by reducing it to poude ee 
In this form it is white and opaque. It has no ve clay 
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ſenſible taſte; but when kept for ſome time in the 
mouth, it contracts the fibres of the palate and the 
tongue. 3 

When this earthy ſalt is expoſed to the action of fire, 
it loſes its acid and the water of its cryſtals. If ſud- 
denly expoſed to a ſtrong heat, it decrepitates and lo- 
ſes its tranſparency. By diſtilling it in a retort we ob- 
tain water and a conſiderable quantity of carbonic a- 
cid gas; but a ſtrong heat is requiſite to diſengage the 
gas. Atter undergoing this operation, the calcareous 
matter is reduced to the {tate of quicklime: the alt 
may be formed again by combining the quicklime with 
the acid. Chalk, which differs from calcareous ſpar 
in no reſpe& but in being leſs coheſive, and opaque, has 
been diſtilled by M. Jacquin. The Duke de Roche- 
ſoucauld having repeated this experiment with much 
care, has obſerved that part of the aeriform carbonic a- 
cid eſcapes through the ſtone retorts uſed in diſtilling 
this ſubſtance. Dr Prieſtley has fully eſtabliſhed this 
tact by a number of very accurate experiments. An 
iron retort, or the barrel of a gun, may be uſed on this 
occaſion z but a little inflammable gas or hydrogene is 
always obtained at the ſame time, and is produced by 
the action of water in the chalk on the iron. 

When calcareous carbonate is expoſed to a ſtrong 
fire in clay crucibles, it melts into glaſs round the 
lides of the veſſel. M. d'Arcet has melted pieces of 
ſeveral ſpecies into a ſpotted tranſparent glaſs. But as 
Macquer has obſerved that this earthy ſalt does not 
melt in the focus of M. de Trudaine's lens, the fuſion 
effected by M. d'Arcet was owing, doubtleſs, to the 


clay of the crucible, 
Calcareous 
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Calcareous carbonate ſuffers no alteration from pure gl; 
air: but the rays of the ſun acting upon it in a hy. ſo! 
mid atmoſphere, deſtroy its tranſparency and the co. 
heſion of its laminæ, Its ſurface aſſumes the colours cat 
of the rainbow, becomes dark, and gradually deli. ſtr, 
quiates. | tw 

It does not appear to be ſoluble in water. Chalk, poſ 
though not more ſoluble in this fluid than calcareous vitr 
carbonate, is however maintained in ſolution by {treams mat 
of water running over beds of cretaceous matter. In lf of v 
fome inſtances. water contains a conſiderable quantity de! 
of it. Of this kind are the waters of Arcueil near Pa. T 
ris: which contain ſo much chalk, that in a few months tion 
they depoſite incruſtations on bodies immerſed in the Wi has 
canals through which they run. The bath waters of falts. 
St Philip in Italy are fo ſtrongly impregnated with this Tl 
fubſtance, as to depoſite layers of it half an inch thick ¶ oric 
in the ſpace of a few days. Tablets and figures of this iſ diſen; 
matter are obtained from theſe waters, by immerſing into ¶ acid! 


them hollow moulds, in which the cretaceous matter ¶ lition 


is accumulated form. 


Calcareous carbonate contributes to the vitrification Wl P*rty 
of ſeveral earthy and ſtony ſubitances : when mixed ces. 
with ſiliceous earth in the proportion of two-thirds or MW carbor 
three-fourths, it cauſes it to melt. ſalt be 

This falt, when mixed by nature with an argillaceous MW acid be 
earth, compoſes a mixed earthy matter, to which n *"ifes : 
turaliſts and farmers give the name of marl. Tha hows 
ſubſtance of which there are very many varieties, dif it may 
fering from each other in colour, denſity, &c. melts, receive 


when expoſed to a ſtrong fire, into a greeniſh yellow led | 
glaſs. Med wit! 
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glaſs. It is uſed with great ſucceſs in agriculture to 
ſoften and fertilize ſoils. | 

Barytes and magneſia have no action on calcareous - 
carbonate in the humid way : the carbonic acid has a 
ſtronger affinity with lime than with either of thoſe 
two fubſtances. But when calcareous carbonate is ex- 
poſed to fire with theſe alkaline earths, it.enters into a 
vitreous combination with them. M. Achard has made 
many experiments on all of theſe vitreous mixtures 
of which a particular account is given in the Journal 
de Phyſique. | 

The fixed alkalis and ammoniac produce no altera- 
tion on calcareous carbonate, becauſe the carbonic acid 
has a greater aſſinity with lime than with any of thoſe 
ſalts. 

The ſulphuric, the nitric, the muriatic, and the flu- 
oric acids, decompoſe this ſalt by ſeizing its baſe and 
diſengaging the carbonic acid. When the ſulphuric 
acid is poured on calcareous carbonate, it excites ebul- 
lition, by diſengaging the carbonic acid in a gaſeous 
form. Naturaliſts have very happily afſumed this pro- 
perty as a general characteriſtic of calcareous ſubſtan- 
ces, With acids, an accurate analyſis of calcareous 
carbonate may be effected. In order to this, let the 
ſalt be reduced to powder, and a quantity of ſulphuric 
acid be poured upon it. Ihe violent efferveſcence which 
ariſes at the inſtant when the two ſubſtances are mixed, 
ſhows the carbonic acid to be then ſeparated : and 
it may be obtained, and its quantity meaſured in a 
receiver, with the help of a ſyphon and bell. glaſſes 
filled with mercury, The efferveſcence is attend- 
ed with cold, occaſioned by the volatilization of the 


acid, 
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2cid. When it ceaſes, if the new combination be ex. 


mined, it is found to be calcareous ſulphate, formed by [ 
the union of the ſulphuric acid with the lime, which c 
was the baſe of the former ſalt. Late experiments have @ 
ſhown, that ſeveral of theſe ſpars contain a little mag. rc 
neſia, and afford ſulphate of magneſia, when diſſolved it 
by the vitriolic acid. The nitric acid commonly made in 
uſe of by naturaliſts, in aſſaying calcareous ſtones, pro- 
duces the ſame efferveſcence with calcareous car. th 
bonatè as the ſulphuric acid: it diſengages the ra 
carbonic acid, and forms calcareous nitrate with itz W 
baſe. in 
The muriatic acid likewiſe ſeparates the acid from wt 
calcareous carbonate with a violent efferveſcence, and ch: 
produces muriate of lime by combining with its baſe, 2s 
The ſtuoric acid likewiſe decompoſes this falt, form. bat 
ing calcareous fluate with its bale. tor. 
Ihe boracic acid, when cold, does not decompole ſuc! 
calcareous carbonate; but cauſes it to efferveſce when ſups 
heated by being mixed with powdered chalk, and dilu C 
ted with a ſufficient quantity of water. | neu! 
The carbonic acid renders carbonate of lime, or cali {cs : 
careous matters in general, ſoluble. We have alread cn t 
ſeen in the hiitory of that acid, that it cquſes lime wail the: 
ter to give a precipitate of chalk, but diflolves it again o cal e 
the addition of more of the acid than what is neceſſary boni 
effect the precipitation. Water impregnated with the form 
carbonic acid, when left ſtanding above a quantity e poun 
calcareous carbonate in powder, becomes at lengtlM rathe 
impregnated with a certain quantity of this earthy nevi !tanc; 
tral ſalt, Various waters acquire alſo chalk by mean be {1 
of the acid; but none of theſe folutions are laſting claſs 
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When expoſed to the air, they aſſume gradually a tur- 

bid appearance; and in proportion as the carbonic a- 
cid eſcapes, the chalk is precipitated. Heat cauſes this 
effect to take place much more rapidly. And for this 
reaſon, waters which are hard and crude by being 
impregnated with chalk, may be corrected by boil- 
ing. 

As it is almoſt always owing to the carbonic acid 
that water maintains chalk in ſolution, we may natu- 
rally infer that this earthy ſalt muſt be precipitated 
when the acid evaporates. - Such is the origin of the 
incruſtations and accumulations of calcareous matter 
which are formed in fountains and on the ſides of 
channels through which water of this character flows ; 
23 may be obſerved of the water of Arcueil and the 
bath-waters of St Philip in Italy. Before natural hiſ- 
tory was illuſtrated by chemiſtry, ſprings exhibiting 
ſuch incruſtations were called petrifying fountains, and 
ſuperſtition held them to be miraculous. 

Calcareous carbonate does not act in any manner on 
neutral ſalts with a baſe of fixed alkali. 
ſes ammoniacal ſalts. By this decompoſition we obtain 
on the one hand a calcareous falt, formed of the acid of 
the ammoniacal ſalt with lime; on the other, ammonia- 
cal carbonate produced by the combination of the car- 
bonic acid with ammoniac. This operation is per- 
formed by diſtilling in a ſtone retort a mixture of a 
pound of ſal ammoniac with two pounds of chalk, or 
rather calcareous ſpar in, powder. Both of theſe ſub- 
ances mutt be very dry. A long necked balloon muſt 
be litted to the retort, or, what is ſtill better, a ſtone or 
glas cucurbite. Fire is to be gradually applied till the 
Vol. II. E bottom 


It decompo- 
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bottom of the retort be made red-hot ; and the receiver 
muſt be cooled with wet clothes, or with cold water 
kept running around it during the whole of the ope- 
ration. White yapours ariſe, and are condenſed on the 
ſides of the receiver into very white pure cryſtak. 
Theſe are ammoniacal carbonate. This is the procels 
by which it is prepared in London, from which it was 
formerly retailed over all Europe under the name of 
Engliſh ſal volatile. This ſalt is now prepared in other 
countries as well as in England. The reſidue after 
this operation is calcareous muriate with an exceſs of 


whe 
dily 
lime. 
lime 


treat 


lime, generally in fuſion, if the fire have been ſtrong to- u 
wards the end of the operation. whic 
Spar and calcareous matters in general are applied to ll -.1c: 
many purpoſes, as we have already obſerved when re 
treating of their natural hiſtory ; but one of the molt clay; 
important is the preparation by which they are reduced plaſte 
to lime. The lime- burner decompoſes calcareous mat- Nadver 
ters, driving off their acid by the action of fire. , Stones Mit ma: 
containing ſhells, marbles, and moſt calcareous ſpars, are Wn t 
the ſubſtances which afford the beſt lime ; but the ſtone ſupply 
which is generally uſed for the purpoſe, more eſpecially Wnatur: 
in the neighbourhood of Paris, is a kind of hard calca- We 
reous ſtone, known by the name of lime: ſtone. Theſe Naives 
ſtones are built into a kind of oven or turret, forming but ar 
an arch, A fire of wood is kindled under the arch, Wi :tycs 
and kept up till a pure lively flame, without ſmoke, Neis 
ariſe about ten feet aboye the oven, and the ſtones erree 
emen very white. Mineral coals and peats begin to Neeaſon 
he uſed in the neighbourhood of Paris for burning Wer wii 
| me. 10Tent 


Good 


latter, 
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Good lime is hard and ſonorous, becomes very hot 
6n being brought into contact with water, and when 
llaked, exhales a thick ſmoke. When not ſufficiently 
calcined, it is not ſo ſonorous, nor does it become 
ſo ſoon hot with water, or to ſo high a degree. If 
too much burnt, it is half vitritied ; it then yields, 
when ſtruck, too clear a found, and does not unite rea- 
dily with water. The lime-burners then call it burnt. 
er ine. We need not here ſpeak of the purpoſes to which 


* lime is applied, as we have taken notice of them in 
of treating of the pure ſubſtance. 
0- We may here add, that the calcareous carbonate, 


which is found mixed in very ſmall fragments with 
t0 Bl calcareous ſulphate, and exiſts in mountains, in exten- 
en ſive ſtrata, moſt commonly regular, and ſeparated by 
olt I clay and marl, as in the vicinity of Paris, is the beſt 
ed plaſter ſtone for building. Though we have already 
at- WF adverted to this in the article of calcareous ſulphate, 
es it may be not improper to return to it in this place, 
are end to enter into ſuch a detail of particulars as may 
ne supply what is wanting on this head in all works on 
ily natural hiſtory and chemiſtry. 


ca- We muſt firſt recollect that pure calcareous ſulphate 
cle W-ives only fine plaſter by calcination; which makes 
ing but an incoherent paſte with water, and is caſt into 
ch, Wiztues. It is univerſally known, that this paſte when 


ke, Wry is not tenacious, and is To brittle that the ſmalleſt 
nes Wiezree of reſiſting force is ſufficient to break it. The 
1 t0 Neaſon is, that when this ſaline matter regains the wa- 
ung er which is loſt by calcination, it forms an equal ho- 
nogeneous maſs. This is by no means the cafe. with 

ood Water, fit for the purpoſes of building. The itone 
E 2 whach 
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which "affords it at Montmartre and other places, i: ir 
a kind of breccia, conſiſting of very ſmall granulated al 
cryſtals of ſulphate of lime, with very thin plates of k. 
calcareous carbonate. The preſence of the latter pe 
ſubſtance may be aſcertained by dropping a little of WF + 
the nitric acid on the ſtone ; it produces a lively ef. m1 
ferveſcence by diſengaging the carbonic acid. If rec 
given weight of Montmartre plaſter ſtone be diſſol. wil 
ved in a ſufficient quantity of aquafortis, the calea liz 
reons carbonate is entirely decompoſed, its lime WF anc 
unites with the nitric acid, and what remains iz I 
calcareous ſulphate, a ſubſtance inſoluble in this cha 
acid. This experiment ſhows, that the proportion d ſed 
calcareous carbonate varies in different plaſter ſtones; WF loſe: 
and that in the beſt it conſtitutes rather more than a owi! 
third part. | both 


This fact concerning the mixed nature of plaſter 
ſtones being fully eſtabliſhed, it is eaſy to compre 
hend the nature of the phænomena which building 
plaſter exhibits when burnt, flaked, and hardening 
When this earthy falt is burnt, the calcareous ſus 
phate which it contains loſes the water of its crjk 
tals, and becomes friable ; while the calcareous cat 
bonate, at the fame time loſing its acid, becomes: 
calx. On this account, plaſter which has been pro 
perly burnt, is acrid and alkaline, communicates 2 
green colour to ſyrup of violets, acquires heat when 
brought into contact with the acids, without effet 
veſcing, and gradually loſes its ſtrength when es 


poſed to the air, in proportion as the quicklim 
which it contains is flaked, by attracting water ani 


carbonic acid from the atmoſphere. When wrougl 
in 
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into mortar, it gives out heat, in proportion as it 
abſorbs water. As to its ſolidity, (which it is well 
known to aſſume very readily), a characteriſtic pro- 


ter perty in which it is directly oppoſite to pure lime, 

of the quickhme contained in the maſs ſoon abſorbs as 

ef. much water as is requiſite to flake it, and the calca- 

f 1 WJ reous ſulphate intermixed among its particles, like- 

Jol. wife attracting a certain portion, is ſuddenly cryſtal- J 
lea. lized, and acts the part of ſand or cement, by uniting 

inc and conſolidating the lime. a 
3 Is Laſtly, This theory explains why plaſter retains its | 1 
this N characteriſtic properties, when kept dry and expo- 

1. of {ed to heat; but when expoſed to moiſture, gradually 

wes; Wi loſes them and waſtes away. Theſe phænomena are 


an 2 owing to its being compoſed of two ſaline principles, 
both ſoluble in water, 


tes 2 E z CHAb. 


HAF. VIII. 


Genus IV. Neutral Salts, with a baſe of Magngſia, u 
Magneſian Salts, 


E have already ſeen in the hiſtory of acids, 

that magneſia readily combines with tho: 

ſalts, forming by this combination a peculiar genu: 
of neutral ſalts. Theſe neutral ſalts are as yet but 
imperfectly known, few chemiſts have made then ich 
the ſubject of their inquiries. The celebrated D ag 
Black * firſt diſtinguiſhed them as a peculiar genus df T 
ſalts ; they were before confounded with other neutral been 
ſalts, having an earthy baſe. pear: 
Magneſian falts poſſeſs generic characteriſtics. Med p. 
moſt all of them are bitter and ſaline: and they may H phat: 
obtained, though not without difficulty, in regular cry 
tals. Moſt of them diſſolve very readily in water, and 


33 ſome even attract the moiſture of the atmoſphere. They 
ar 


* See Dr Black's paper of experiments on Nfagngſa, printed and 
publiſhed, together with Cullen on the evaporation of fluids, in o 


mall pamphlet. H. 
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are eaſier decompoſed than ammoniacal or calcareous 
ſalts; barytes, lime, the fixed alkalis, and even ammo- 
niac in part, rob them of their acids. Ammoniac en- 
ters into union with both magneſia and an acid at the 
ſame time; and thus forms ammoniaco-magneſian — 
conſiſting of three principles. 

In this chapter we mean to examine fix” of theſe 
ſalts ; namely, magneſian ſulphate or Epſom ſalt, mag- 
neſian nitrate, magneſian muriate, magneſian borate, 
magneſian fluate, and magneſian carbonate. 


\ 


Species I. Sulphate of Magnefia, or Epſom Salt. 


Tux neutral ſalt formed by the combination of the 
ſulphuric acid with magneſia, has received the name 
of Epſom ſalt, from Epſom wells in England, where it 
was formerly obtained in great abundance. It is like- 
wiſe found in the waters of Egra, Sedlitz, and Seyd- 
ſchutz f. Its proper name is ſulphate of magneſia, or 
magneſian ſulphate. 

This ſalt has a very bitter taſte, from which it has 
been called bitter cathartic ſalt. In commerce it ap- 
pears in ſmall needles, terminating in very ſharp point- 
ed pyramids ; in which ſtate it is pretty much like ſul- 
phate of ſoda, or G/auber ſalt ; but when regularly 
cryſtallized, it is of a more bitter taſte, does not efflo- 


eeſce in the air, and gives cryſtals of a very different 


torm. When ſuffered to cryſtallize ſpontaneouſly, its 
Z E 4 cryſtals, 
f AV. Chaptal relates, that the ſulphate of magneſia, common in 


France, is obtained from the ſalt ſprings of Lorraine, or from the 
Alt- works near Narbonne. H. 


2 3 
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cryſtals are fine quadrangular priſms, terminating in 
pyramids, which are alſo quadrangular. The fides of 
thoſe priſms and pyramids are ſmooth and plain, and 
the cryſtals are generally ſhorter and thicker than 
thoſe of ſulphate of ſoda. All its other properties, as 
we ſhall hercafter ſee, concur to diſtinguiſh it from that 


perfect neutral ſalt. : 

Sulphate of magneſia, like ſulphate of ſoda and bo. tha 
rax, retains in its cryſtals enough of water to make it ciet 
ſuſceptible of aqueous fuſion. The moſt moderate war 
heat is ſufficient to melt it: when cooled after this fu- twic 
ſion, it becomes a ſhapeleſs maſs. If it remain expo- but 
ſed to fire after this aqueous liquefaction, it dries into a leav 
white friable maſs, which is the alt unaltered, only, ous 
without the water which entered into its cryſtals. A eithe 
very intenſe heat is requiſite to bring magneſian ſul: B. 
phate to an actual igneous fuſion. This ſalt in cryſtals mags 
contains a quantity of water nearly equal to half its Li 
weight. ſulph 

Macquer and ſeveral other chemiſts ſay, that when ¶ certai 
expoſed to the air, it becomes ſomewhat moilt, and that ¶ tion « 
it may be diſtinguithed by this property from ſulphate of BM of m. 
ſoda which eſfloreſces. Bergman again informs us, be ha 
that when magneſian ſulphate is expoſed to the atmo- WM rion t. 
ſphere in a dry ſtate, it immediately loſes its tranipa- WM ſulpha 
rency, and is at length reduced tq a white powder: he The 


adds, that the magneſian ſulphate in ſmall necdles, Nof mas 

which is commonly ſold in the ſhops, owes its moiſt on thi: 

deliqueſcent appearance to the magneſian muriate which Wſulphat 

it contains. M. Butini, a citizen of Geneva, to whom er afin 

we are indebted for a number of valuable experiments 

on magneſia, mentions his having found ſulphate of MW -f. 
ſoda, Mater di. 
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ſoda, or Glauber falt, in Engliſh Epſom falt : and to 
this the efloreſcence may be attributed. But pure ſul. 
phate of magneſia, though it loſe its tranſparency in the 
air, is far from being ſo liable to effloreſcence as ſul- 
phate of ſoda, which at the end of a certain time is en- 
tirely reduced to a powder. 

Sulphate of magneſia diſſolves in water ſo readily, 
that rather leſs than two parts of cold water are ſuffi- 
cient to maintain one part of this ſalt in ſolution ; and 
warm water diffolves a quantity of it equal nearly to 
twice its own weight“. It cryſtallizes by cooling; 
but in order to obtain it in very regular cryſtals, we 
leave the ſolution to cryſtallize when cold by ſpontane- 
ous evaporation. This ſalt ſuffers no alteration from 
either ſiliceous or aluminous earth. 

Barytes decompoſes it, having a greater affinity than 
magneſia with the ſulphutic acid, 

Lime, for the fame reaſon, decompoſes it. If a little 
ſulphate of magneſia be poured into lime-water, or a 
certain quantity of lime-water be poured into a ſolu- 
tion of this ſalt, a precipitate is produced, conſiſting 
of magneſia and calcareous ſulphate. Recourſe may 
ze had at any time to the precipitation, as a ſure crite- 
rion to enable us to diſtinguiſh magneſian ſulphate from 
ſulphate of ſoda. 

The pure fixed alkalis likewiſe decompoſe ſulphate 
of magneſia. Cauſtic ammoniac has the ſame influence 
on this ſalt; and as it does not decompoſe calcareous 
lulphate, we learn from theſe facts, that it has a ſtrong- 
er aſſinity with the ſulphuric acid than magneſia, and a 

N weaker 


* M. Chapral ſays, that at the temperature of 60 Fahrenheit 


water diſſolves a quantity of magneſia equal to itſelf in weight. H. 


* 


| 
1 
| 
| 
| 
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weaker than lime. Thus we gain a certain criterion 
by which we may diſtinguiſh when magneſian ſulphate 
exiſts in water. In this manner, by the uſe of cauſtic 
ammoniac, pure magneſia, of which we gave the hiſtory 
in entering on the conſideration of ſaline matters, may 
be obtained. Yet Bergman has obſerved, that ammo. 
niac does not effect an entire precipitation of the mag. 
neſia of Epſom ſalt; part ſtill remains unaltered. The 
liquor in which the two ſubſtances are mixed, main. 


tains both ammoniacal and magneſian ſulphate in ſolu. qu 
tion at the ſame time. Chemiſts: have aſſerted that 

theſe two ſalts join to form a third, conſiſting of an de 
acid and the two baſes. But to prevent miſtakes, we po 
mult obſerve, that though theſe falts be found together ſul 
in the ſame water, yet the one conſiſts of ammoniac in na 
combination with the ſulphuric acid, while the other is c01 


a combination of magneſia with the ſame acid, Each fer 
poſſeſſes a diſtinct portion of the acid; both the baſes WM for 
are by no means in union with the ſame portion of the il -#: 
acid; yet thoſe two ſulphates have a pretty ſtrong mu- na 
tual affinity; they cryſtallize together, and thus pro-. exc 
duce what may be called & triple alt, or ammoniaco-maz- ſha 


neſian ſulphate. of 1 
We know not well in what manner magneſian ful. F 


phate affects thoſe neutral ſalts which have for their O ph: 
baſe a fixed alkali or ammoniac : probably it would mat 
decompoſe the nitric and the muriatic ſalts with theſe MW tity 
baſes by a double affinity. ton 

M. Quatremere Dijonval aſſerts, in a letter to M. de nib] 
Morveau, (Journal de Phyſigue, May 1780, vol. xv. uiſe 
page 391. ), that when a ſolution of ſulphate of magne -: poſe 
ſia is brought into contact with a ſolution of ammo-M war 

niaca 
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nlacal ſulphate, the former ſalt is entirely precipitated 
without being decompoſed : it falls to the bottom of 
the glaſs in large cryſtals, the taſte of which indicates 
their nature. He aſcribes this effect to the property 
which ammoniacal ſulphate poſſeſſes, of attracting wa- 
ter from ſulphate of magneſia, which he believes to 
cryſtallize very readily, But this is a miltake; for the 
ſalt cryſtallized on this occaſion is a real triple falt, or 
ammoniaco-magneſian ſulphate, as I know from une- 
quivocal experiments. 

The carbonic falts and magneſian ſulphate mutually 
decompoſe each other. When a ſolution of carbonate of 
potaſh or ſoda is poured into a ſolution of magneſian 
ſulphate, a double decompoſition and a double combi- 
nation take place, The ſulphuric acid of Epſom falt 
combines with the fixed alkali, and the carbonic acid 
ſeparated from the alkali unites with the magneſia, to 
form the neutral ſalt known by the name of mild or 
efferveſcent magneſia, and which we call carbonate of 
magneſic. The mild magneſia, uſed in medicine as an 
excellent purgative, is prepared in this manner. We 
ſhall give a minute deſcription of the proceſs at the end 
of this chapter. 

According to M. Dijonval, when a ſolution of ſul- 
phate of lime is mixed with a ſolution of ſulphate of 
magneſia, the latter ſalt is precipitated : but the quan- 
tity of calcareous ſulphate that can be maintained in ſolu- 
tion is ſo ſmall, that this phenomenon is ſcarcely diſcer- 
nible. Calcareous nitrate and calcareous muriate like- 
wiſe decompoſe ſulphate of magnefia, and are decom- 
poſed by it in their turn: but we cannot think this fact 


warrants the concluſion which M. Dijonval deduces 
from 
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from it, namely, that the nitric and the muriatic acidg 
have a greater aſſinity than the ſulphuric acid with 
magneſia; for it is evident that double elective attrac. 
tion acts in theſe inſtances. | 

Bergman ſays, that a quintal of ſulphate of magne. 
fia in cryſtals contains nineteen parts of pure magne- 
ſia, thirty-thre2 of ſulphuric acid, and forty- eight of 
water. * 

Sulphate of magneſia, or Epſom falt, is of conſider: 
It is a good purgative, and acts 
It 1s even preferred to 


able uſe in medicine. 
at the ſame time as a diſcuſſive. 
other purgative ſalts, on account of its extreme ſolu- 
bility. It is either given by itſelf, diſſolved in wa- 
ter, in doſes of from one to two ounces; or a dram or 
two of it adminiſtered along with ſome other medi. 
cine. Moit waters that are naturally purgative derive 
their mineral qualities from it, more eſpecially thoſe of 
Egra, Sedlitz, and Scydſcutz: but they likewiſe con- 
tain muriate of magneſia. 


Species II. Magngſian Nitrate. 


MAGNESIAN nitrate, which chemiſts have hitherto 


called nitre of magneſia, or nitraied magngſia, has been 
examined 


M. Chaptal relates, that the magneſian ſulphate prepared in 
the French ſalt works is ſold at from 30 to 40 livres a quintal; 
and contains, in the pound weight, yg lb of ſulphate of ſoda, yz 
of muriate of magneſia, ys muriate of ſoda, Fg pure ſulphate of 
magneſia, and oF; of ſalts with a baſe of lime. 

He likewiſe informs us, that magneſian ſulphate exiſts in all the 
waters in the neighbourhood of Montpellier; that it is ſometimes 
found effloreſeent upon Schifli ; that he had found it on a mountain 
in Rovergue, in a quantity ſufficient to deſerve collection; and that 


birds of paſſage deyour it greedily. IH. 
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examined by Bergman. That illuſtrious chemiſt ſays, 
an artificial ſolution of this ſalt gives, after a proper 
evaporation, priſmatic, quadrangular, and ſpathoſe cry- 
ſtals, without pyramids. 

This ſalt has an acrid and very bitter taſte; heat de- 
compoſes it; and it imbibes moiſture in the air. It 
diſſolves very readily in water; a flow evaporation is 
requiſite to make it cryſtallize; and we are even ſo 
imperfectly acquainted with the laws of its cryſtalliza- 
tion, that we cannot make it aſſume a regular form at 
pleaſure, like many of the other ſalts. Earytes, lime, 
and the alkalis, decompoſe it. 

As magneſian nitrate is found diſſolved in mother- 
water of nitre, M. de Morveau has propoſed precipi- 
tation by lime-water, as a method of obtaining the 
magneſia in the great way. This proceſs, being ſo 
cheap and eaſy, might be employed with great advan- 
tage; but as the ſame chemiſt has obſerved that freſh 
lime water precipitates pure calcareous nitrate when 
magneſianfttitrate is diflolved in too ſcanty a proportion 
of this water; the magneſia obtained by this proceſs 
would not poſſeſs the degree of purity requiſite to ren- 
der it an uſeful medicine, unleſs the mother-water were 
diluted in a large quantity of common water. 

The ſulphuric and the fluoric acids diſengage the a- 
cid from nitrate of magneſia. The boracic acid like- 
wiſe ſeparates it with thMhelp of heat, in conſequence of 
its fixity. Theſe properties of this ſalt have been point- 
ed out by Bergman. 

M. Quatremere Dijonval, who has examined many 
of the combinations of magneſia, has found magneſian 
nitrate to poſſeſs ſome properties very diffrent from 

| thoſe 
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thoſe aſeribed to it by the chemiſt of Upſal. He tell 


ar 

us, that he obtained cryſtals of magneſian nitrate, not m. 
liable to deliquium; and adds, that magneſian ſalts WW of 
are not leſs diſpoſed to cryſtallize and eſſloreſce than ſer 
calcareous ſalts to attract moiſture, * the 
Nitrate of magneſia appears to be capable of decom- Di 
poſing ſulphate of potaſh, ſoda, or ammoniac, by double thi; 
affinity. But theſe decompoſitions are not ſo obſerva. tra 
ble when ſolutions of the ſalts are mixed together, as Hopi 
the decompoſitions effected by calcareous nitrate ; be. ter 
cauſe the nitrates of potaſh, ſoda, or ammoniac, as well Wh: 


as the ſulphate of magneſia, conſequently producad, WE hi 
are all very ſoluble in water; whereas the ſulphate of this 
lime produced by the decompoſition of ſulphate of mag 
potaſh, ſoda, or ammoniac, by calcareous nitrate, gives Noi, 
a very copious precipitate. By evaporating the liquors, Whow 
however, we can make ourſelves certain of the effe&ts Wnatic 
produced by magneſian nitrate on the above mention- Ndenc 
ed falts. Nitrates are found to be formed by the cryſt 
union of the alkalis with the nitric acid; and ſulphate inec 
of magneſia by the combination of ſulphuric acid rain! 
from the decompoſed falts with the baſe of magneſian Wlturat: 


M. Dijonval mentions a fact which well deſerves the ſto pre 
attention of chemiſts. It is the precipitation of mag- are 


'0uld 
the v. 
tated 

hat m 


neſian nitrate by calcareous nitrate. When pure tran- 
ſparent ſolutions of theſe two Wilts, ſays he, are mixed 
together, the magneſian nitrate is immediately depo- 


ſited on the bottom of the veſſel in a cryſtalline form, 
and 


M. Chaptal relates, that he himſelf had accidentally found in 
mother - water of nitre, concentrated to the 45 of the arcometer, 4 
non-deliqueſcent cryſtal of magneſian nitrate ; priſmatic with four 
des, very much flattened, very thick, and very ſhort, H. 


izatio 
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and not at all altered; but the calcareous nitrate re- 
mains diſſolved in the liquor. It is very ſingular, that 
of two ſalts which remain diſſolved, if they be kept 


an ſeparate, one is inſtantly precipitated in cryſtals when 

they are brought into contact with each other. M. 
m Dijonval thinks, as we have mentioned above, that 
le this depends on the ſtrong tendency of calcareous ni- 
a- trate to combine with water. This ſalt being, in his 


opinion, capable of abſorbing a greater quantity of wa- 
ter than what is neceſſary to maintain it in ſolution: 
when mixed with a ſolution of magneſian nitrate, 
which has an equal tendency to cryſtallization ; it robs 
this laſt ſalt even of the water of its cryſtals ; and the 
magneſian nitrate then acquiring greater ſpecific gra- 


ves {Whrity, is precipitated in a cryſtalline form. There are, 
"rs, Whowever, ſeveral difficulties not ſolved by this expla- 
nation. How can any ſalt, however great its ten- 


dency to ſolution, abſorb the water belonging to the 
cryſtals of another ſalt, when it is itſelf already com- 
bined with a quantity of that liquid ſufficient to main- 
tain it in ſolution ? If it be anſwered, that it is not ſa- 
turated with water, there mult then be a certain point 
{ ſaturation, at which calcareous nitrate would ceaſe 
o precipitate magneſian nitrate; and this ſhould ſurely 
have been ſhqwn. But though this were granted, how 
ould calcareous nitrate deprive magneſian nitrate of 
the water of its cryſtals, and yet ſuffer it to be precipi- 
ated in a cryſtalline form? Laſtly, How is it poſlible 
hat magneſian nitrate, aſter loſing its water of cryſtal- 
and lation, can be inſtantaneouſly precipitated in cry- 
nd in Mflals? We are thus induced to think that ſome parti- 
ulars muſt have eſcaped M. Dijonval's obſervation ; 

and 
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and that the true cauſe of this phenomenon is not 
likely to be diſcovered till ſuch time as the experiment 
ſhall have been again and again repeated with various 
quantities of water, and of the ſalts, as well as in various 
temperatures, &c. 

Magneſian nitrate is not applied to any uſe either in 
the arts or in medicine. Its ſtrong taſte, its tendency 
to deliquiate, and indeed all its properties, lead us to 

think, that it would act powerfully on the animal co. h 
nomy ; and it is much to be wiſhed that it were tried 
as a diſſolvent and inciſive in all caſes in which medi. 


cines of this nature are requiſite, en 
it 

Species III. Magnęſian Muriate. ſel 

thi 

Tris ſalt, which is a ſaturated combination of the lait 
muriatic acid with magneſia, exiſts in all ſalt waten, '©* 
and in all waters containing magneſian ſulphate inz whi 
ſtate of ſolution ; ſuch as thoſe of Epſom, Egra, Sedlitz, liſte 
and Seydſchutz, as well as many others. It is much e 
more common than it was once thought to be. alt 
Magneſian muriate has a very bitter and hot taſle heut 
Bergman ſays, that the only way of obtaining it in en M 
ſtals is by expoling a ſolution of it, highly concentrate! A 
by evaporation, to a ſudden and extreme cold. It ii E ar 
then obtained in the form of ſmall needles, having be 
ſtrong tendency to deliquiate. Ihe ſolution is com. * 
monly a tranſparent jelly: But M. Dijonval ſays, that . 
he obtained this ſalt in a regular permanent form; and 2A 


that it has a tendency rather to eſſloreſce than to det 


quiate. 
Magneſia 
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Magneſian muriate is decompoſed and deprived of 
its acid by the action of fire. It is very difficult to 
drive off the laſt remains of the acid: after this opera- 
tion the magneſia remains cauſtic, 

When this ſalt is expoſed to the air, it appears to at- 
tract moiſture eagerly, and is ſoon diſſolved into a li- 
quid. Bergman and ſeveral other chemiſts have taken 
notice of its poſſeſſing this property. M. Dijonval, 
however, ſays, that magneſian mur fate, like mag- 
neſian nitrate, rather effloreſces than attracts moi- 
ſture. But this aſſertion needs farther confirmation by 
experiment, 

Magneſian muriate diſſolves very readily in water; 
it even appears, that a portion of the fluid equal to it- 
ſelf in weight is ſufficient to maintain any quantity of 
this falt in ſolution. It is very difficult to obtain this 
falt in regular cryſtals. Evaporation by heat ſucceeds 
very ill; for it concentrates the liquor too much; 
which, when cooled, aflumes almoſt always the con- 
ſiſtency of a jelly. Spontaneous evaporation in a ſum- 
mer temperature is more likely to eryſtallize this 
alt : but even this method is attended with great dif- 
ficulties. 

Muriate of magneſia, heated in a retort with ſili- 
ce and Jumitſe gives out its acid; but as the action 
of fire alone is ſufficient to produce this effect, it is not 
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* to be attributed to the earths. | | | 

* Barytes and lime decompoſe this ſalt by precipitating 
me the magneſia. As the mother-waters of muriate of 

5 d in ſalt ſprings contain muriate of magneſia mixed 

: 16k with calcareous muriate, the magneſia which theſe ſalts 
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The muriate of potaſh, ſoda, or ammoniac, according 


 cryſtallizable muriatic ſalt with the remaining portion 


contain may be precipitated in the great way, and ata 
fmall expence, by means of lime-water. 
The fixed alkalis and cauſtic ammoniac have a great- 
er affinity than magneſia with the muriatic- acid, and 
cauſe the baſe of magneſian muriate to precipitate 


as the one or the other of theſe ſalts has been employ. 
ed, remains diſſolved in the liquor. Ammoniac does 
not entirely decompoſe this ſalt, but forms a triple 


of it. | 

The ſulphuric and the nitrie acids decompoſe thi 
ſalt, ſeparating the muriatic acid with efferveſcence 
In order to effect theſe decompoſitions, a mixture, con 
fiſting of one part of either of theſe acids and two part 
of muriate of magneſia, is to be diſtilled in a glaſs re 
tort. The acid belonging to the magneſian muriatei 
volatilized, while the other acids being ſtronger, com 
bine with the magneſia to form magnefian ſulphate 
nitrate. The boracic acid likewiſe diſengages the my 
riatic acid with the help of heat. 

Magneſian muriate decompoſes ſulphuric and nitric 
ſalts, with a baſe of fixed alkali or ammoniac, by th: 
way of double affinity. But in order to render thel: 
decompoſitions apparent, the ſolutions of the ſalts mul 
firſt be poured upon a ſolution of magneſian muriate 


and then evaporated, or mixed with ſpirit of wine; ſu TI 
the new faline matters formed by the decompoſitionſcic at 
remain diſſolved in the water after it is effected. Bergr 

When muriate of magneſia is brought into contadia is « 
with muriate of potaſh, and both are in a ſtate of ſoMiſoly 
lution, the former falt is precipitated in cryſtals, ac{Wulate 


cording 


cording to M. Dijonyal, in conſequence of its having 
a much greater tendency to cryſtallization than the 
other ; which takes poſſeſſion of the water by which it 
was maintained in ſolution. But it is diſſitult to con- 
ceive how any ſalt which has ſo ſmall a tendency as 
muriate of potaſh to diffolve or deliquiate, can rob ano- 
ther ſalt, ſo ſoluble as magneſian muriate, of the water 
by which it was diſſolved. The ſame chemiſt informs 
us, that when a ſolution of magneſian muriate is mixed 
with a ſolution of calcareous muriate, the former ſalt 
is precipitated in cryſtals. But farther experiments 
are neceflary to give theſe aſſertions ſuch authority as 
may intitle them to rank among the elements of the 
chemical ſcience. Very likely, the cryſtals precipita- 
ted are not pure, but to be referred to the claſs of triple 
ſalts. 

Magneſian muriate is not applied to any uſe : but, 
in my opinion, it might be very happily uſed in medi- 
cine as a purgative and diflolvent, Phyſicians always 
adminiſter ſmall quantities of it when they preſcribe 
Epſom or Sedlitz waters, or grey marine ſalt ; for theſe 
ſubſtances {till contain more or leſs of it. 
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Species IV. Magnefian Borate. 


Tuis name is given to the combination of the bora- 
ic acid with magneſia. This ſalt is ſcarce known. 
Bergman has obſerved, that when a portion of magne- 
la is caſt into a ſolution of the boracie acid, it is lowly 
uflolved. This liquor, when evaporated, affords gra- 
uated cryſtals of an irregular form, 

«F 2 Fire 


ontad 
of ſo⸗ 
Is, ac. 


ording 


+, Salts. 83 


I 


$4 2 8 Salts, . * 

Fire melts, but does not decmpoſe this ſalt. The 
acids decompole it by attracting the magneſia, and ſe. 
parating the boracic acid. Spirit of wine likewiſe ca. 
ries off the acid, leaving the magneſia by itſelf, [i 
appears therefore that magneſia does not adhere. very 
cloſely to the acid of borax. 

We muſt therefore confeſs ourſelves to be very litth 


acquainted with the properties of this ſalt, as chemiſ; a * 

have made but very few experiments upon it. 

or 

| thi 

Species V. Magne/ian Fluate. 

ts + cat 2 app 

MAcNE514 in combination with the fluoric acid yet 

ceives the name of magnefian fluate, and is not better * 

known than magneſian borate. Bergman is the on 

chemiſt who has ſaid any thing of it. According to hin I. 

the fluoric acid diſſolves magnefia very quickly 1 5 
when the acid is nearly ſaturated, a great part of He 

new-formed ſalt is precipitated. ” But 

The ſolution affords, by ſpontaneous evaporation, Mr -, 

kind of tranſparent froth which hangs at the fides d Tt 


the veſſel, conſiſting partly of long and very fine cry och 
ſtalline threads. There are at the ſame time obtained, 
in the bottom of the veſſel, ſpathoſe cryſtals in hen 
gonal priſms, terminating in a ſhort pyramid conſiſting, .... 
of three rhombs. This ſalt is liable to no alteration: - . 
from even the extreme violence of fire. No acid hi 
. ſtrength to decompoſe it in the humid way. This nei in 
tral fluoric ſalt, to which Bergman has attributed fu te 
extraordinary properties, is well worthy of a more pat 
ticular examination 


Specis 
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Species VI. Magngſian Carbonate. 


Tris ſalt, to which Dr Black, the firſt diſcoverer of 
it, has given the name of mild or efferveſting magngſia, 
is formed, as the name we have given it indicates, by a 
ſaturated combination of magneſia with the carbonic 
acid. It is commonly prepared by precipitating a ſo- 
lution of magneſian ſulphate with carbonate of potaſh 
or ſoda, in a way which we ſhall deſcribe at the end of 
this article. 

Magnefian carbonate has .moſt generally an earthy 
appearance: it is in the form of a very white powder. 
et Bergman and M. Butini of Geneva obtained it in 
ryſtals by a proceſs which we are hereafter to de- 
cribe. Like all other carbomic ſalts, it may contain 
either a greater or a leſs proportion of the acid; and 
ts properties vary according to the proportion in which' 
he acid exiſts in it. Its taſte is crude and earthy. 
But it affects the inteſtines in a more ſenſible manner; 
or it is purgative. | 

This falt, when expoſed to fire in a crucible, loſes 
doth the water and the acid which it contains. M. 
Tingry, apothecary at Geneva, has obſerved, that when 
fferveſcing magneſia is calcined in the great way, it 
ubbles, and exhibits on its ſurface the motion of a 
uid, This phanomenon is owing to the diſengage- 
ent of the acid gas. There ariſes out of the crucible 
is nei thin vapour, which depoſites on contiguous bodies a 
hite duſt that is readily known to be magneſia car- 
ied off by the current of the carbonic acid. If a 
Farm body be immerſed in the crucible, the ſalt ad- 
F 3 heres 


little 
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heres to it; a cold body attracts ſtill more. Toward 
the end of the operation, the magneſia diſplays a bluiſh 
phoſphoric light, which in the dark i is vary diſcern. 
ible. 

By calcining carbonate of magneſia i in cloſe veſſel 
with a pneumato-chemical apparatus, we obtain the vr 
ter and the acid of the ſalt. M. Butini, who perform 
ed this operation in a very exact manner, informs uz, 
from a calculation founded on the products which be 
abtained, that thirty-two grains of common magneſi 
(what he calls common magnęſia is a kind of magneſian 
carbonate prepared for pharmaceutical- purpoſes, and 
not completely ſaturated with the acid) conſiſt of abou 
thirteen grains of pure earth, twelve of the acid, and 
ſeven of water. Bergman' reckons a quintal of thi 
ſalt to contain twenty-five or thirty parts of the acid, 
according to its particular ſtate, thirty of water, and 
forty-five of pure magneſia. If expoſed to a more in 
tenſe heat, after loſing its acid, it is N CTA and 
becomes hard, like pure or cauſtic magneſia. £ 
Magneſian carbonate ſuffers no very remarkable al 
teration from air; yet, when expoſed to a damp at 
moſphere, it aſſumes. the form of little 9 95 P and 
pears to deliquiate in ſome degree.  '' © | that 

Water diſſolves but a very ſmall proportion of ti wh 
ſalt; and its ſolubility in water varies, according as 1 ſual 


contains more or leſs of the acid. When a quantin men 
of the ſalt is mixed with a ſmall portion of water, i «ie: 
compoſes a kind of paſte ; which, however, is not ver ſalts 
tenacious, and dries up without acquiring conſiſtency, ſtand 
or ſhrinking into a ſmaller bulk. If diluted in a ven than 


large proportion of water, magneſian carbonate diflolve 
” of gradually 
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gradually, at the rate of a quarter of a grain of the ſalt 
to an ounce of the fluid ; as appears when the liquor 
is evaporated. But there are ways of making this ſalt 
diſſolve in a much larger proportion; which we ſhall 
immediately mention, 

Pure earths do not decompoſe carbonate of magneſia. 
Lime robs, it of its acid. Lime water poured into a 
ſolution of this ſalt, occaſions an obſervable precipita- 
tion, however ſmall the quantity of the neutral ſalt 
diſſolved in the water. The precipitate conſiſts of car- 
bonate of lime, and a little cauſtic magnefia, which is 
known to be almoſt inſoluble. 

The fixed alkalis and cauſtic ammoniac likewiſe he 
compoſe this falt ; for they, as well as lime, have a 
greater aſſinity than magneſia with the carbonic acid. 
The reſults of theſe mixtures are carbonate of potaſh, 
ſoda, or ammoniac, and pure cauſtic magneſia,—which 
is precipitated. 

The ſulphuric, the nitric, and the muriatic acids, 
decompoſe magneſian carbonate in a directly contrary 
way. They unite with the magneſia, with which 
they have a ſtronger affinity than the carbonic acid ; 
and they occaſion an efferveſcence by diſengaging 
that acid under a gazeous form. The carbonic acid 
which eſcapes on the occaſion is diſtinguiſhed by its u- 
ſual characteriſtics. M. Butini obſerved, in his experi- 
ments, that it was rather the fire than the acids which 


diſengaged the carbonic acid; and that each of thoſe 
ſalts ſeparated a different quantity. 
ſtance, he found the muriatic acid to diſengage more 
than the nitric, and the nitric more than the carbonic. 


Thus, for in- 
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From theſe facts he concluded, that neutral ſalts, cog. 
ſiſting of magneſia in combination with an acid, name. 
ly ſulphate and nitrate of magneſia, ſtill retain a por. 
tion of the carbonic acid. 

The carbonic acid poſſeſſes the property of render. 
ing carbonate of magneſia much more ſoluble than the 
pure ſalino,terrene matter. M. Butini's late experi- 
ments have been chiefly directed to determine the 
phenomena of this ſolution, He has diſcovered, that 
when any quantity of common magneſia, not ſaturated 
with the carbonic acid, is thrown into water in a ga. 
zeous ſtate, or impregnated with the acid, the magne- 
ſia immediately abſorbs as much acid from the wa. 
ter as is requiſite to ſaturate it, and even does not dif. 
ſolve till it be ſaper-ſaturated, This ſolution eommu- 
nicates a green tincture to ſyrup of violets, When 
expoſed to cold, it loſes its exceſs of. acid ; but the 
magneſia is not ſeparated ſrom the water, even though 
it be frozen into ice. When a ſolution of magneſia, 
ſuper- ſaturated with carbonic acid, is expoſed to heat, 


ertai 


it loſes its tranſparency, but regains it when ſuffered M. 
to cool. This ſingular phænomenon offers to our ob- ryſta 
ſervation, as M. Butini has very well obſerved, à new oſing 
kind of ſalts, to which it is peculiar, to diſſolve in a Wheat. 

larger proportion in cold than in hot water. The ryſtal 
more magneſia any gaſeous ſolution contains, the ſoon- Woratic 
er does it loſe its tranfparency by heat. In order to Warbon 
have a proper opportunity of obſerving how this falt, Wryſtall 
from muddy, becomes tranſparent as it cools, the ever | 
above mentioned chemiſt direQs us to take a ſolution, Wlutior 
containing two grains of magneſia to an ounce of wa- Was bee 
ter, and to heat it 168* 52* of Fahrenheit's thermome- Nd of 


Z ter. 


| 6 | 
ler. Heat gives it a milky "conſiſtency ; but all the 
magnefia now precipitated is again diſſolved by cold. 
Bergman had before obſerved, that when a ſolu- 
tion of magneſia impregnated with carbonic acid was 
flowly evaporated, it afforded etyſtals, ſome of which 
were i tranſparent grains, orlifijs reſembled two pen- 
cils of rays diverging from one pgint. M. Butini has 
ie obſerved all the phenomena of that cryſtallization 
at vith greater accuracy. With the heat of a lamp which 
was very faint, he evaporated a ſolution containing 
ine grains of this ſalt to the ounce of water, A pel- 
licle was ſoon formed on the furface, the under part of 
which, as well as the ſides of the veſſel, were in a man- 
lil. ner fringed over with bunches of cryſtals. The refi- 
due exhibited bright needles, confiſting of ſmall he- 


en miſpherical maſſes with diverging threads. Theſe 
the Whicedles were not a line in length ; but when viewed 
oh Whvith a microſcope, appeared to W long priſms with 
ſia, i fides, truncated by an hexagon, and reſembling 


ertain ſpars. A 
M. Butini has likewiſe diſcovered another way of 


red 
ob- {W:1itallizing magneſian carbonate. It confffts in ex- 


oſing to the air a ſolution of this ſallt precipitated by 
eat. At the end of a few days, this ſolution affords 
ryſtals reſembling thoſe which are obtained by eva- 


on- Woration. Magneſia precipitated from Epſom falt by 
r to {Warbonate of potaſh, and afterwards dried, will not 
fait, Wryitallize in this manner; though diluted in water, it 
the Never forms any other than irregular lumps. But a 
ion, {lution of ſulphate of magneſia, taken ſoon after it 
wa- as been precipitated by the ſame falt, gives, at the 


we- Wd of ſeveral days, cryſtals in the ſhape of needles. 
tex: | | When 
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When this ſolution is ſeparated by filtration from its 
precipitate, it likewiſe gives needles of magneſia. 
have often obſerved, that a ſolution of carbonate of 
magneſia, prepared for the-uſe of a laboratory, and 
kept in well ſtopped glaſs phials, depoſites, after ſome 
time, a large quantity M very fine bright ſmall nbedles, 1 
awhich, when viewed through a magnifier, n to be 
priſms of fix fides. 
Perfect neutral ſalts ſuffer no alteration from mag: 
Refian carbonates, nor do they produce any change 
upon it. Only, according to M. Butini, they rendg, 
it more ſoluble in water. But carbonate of potaſk 
mult here bg. excepted ; for it rather deſtroys its ſolu. 


bility. * _ 
Efferveſcent magneſia decompoſes calcafeous neutral * 
falts ; and this decompoſition is effected by virtue It > 
a double affinity. We have already obſerved that lim vn 
has a greater affinity than magneſia with the acid call. 
and of conſequence decompoſes neutral ſalts, whict 8 2% 
have magneſia for their baſe. It is to the acid, there obta 
fore, that the decompoſition of calcareous ſalts by mag whe 
neſian carbonate is owing. Lime, on account of the care 
ſtrong affinity which it has with the carbonic acid And 
fuorſakes the other acids to combine with it, provided ly pr 
the acids which it deſerts find another baſe with which fixed 
they can enter into combination. Therefore, when? M 


ſolution of magneſian carbonate is poured into a ſoli it ver 
tion of calcareous ſulphate, nitrate, or muriate, thei lute ; 
ſulphuric, the nitric, or the muriatic acid, forſaking water 
the lime, combines with the magneſia to form ſulphate, expoſ 
nitrate, or muriate of Ra. ; while the lime com may a 

bining the e: 


* S „* 


bining with the carbonic acid 15292 5 from the mag 
neſia is precipitated in chalk. 

Magneſia in this inſtance, therefore, reſembles am- 
moniac. When either of theſe ſubſtances is pure and 
cauſtic, it is incapable of decompoſing calcareous falts, 
as having 4 greater affinity than lime with the acids. 
But when united with the carbonic Ad, and in the 
ſtate of neutral ſalts, they then acquire the power of 
decompoſing calcareous ſalts by double attraction; as 
has been already ſhown under the articles Sulphate of 
Lime, Calcareous Nitrate, &c. 

The falt of which we are ſpeaking is uſed in medi- 


cine under the name of mild or white magnęſia. It 


was formerly prepared from mother water of nitre, 
exaporated dryneſs, or precipitated by fixed alkali. 
It was originally known by the name of Count Palma's 
powder, and Sentinelli's powder ; It has ſince been 


called laxative polychreſt ſalt by Valentini, white mag- 
nein of nitre, magngſia of common ſalt ; becauſe it was 


obtained from the mother water of this laſt ſalt. But 
when prepared in this manner, it always contains cal- 
careous earth, and various other extraneous matters ; 
And therefore, what is at preſent made uſe of, is uſual- 
ly precipitated from ſulphate of magneſia by vegetable 
fixed alkalij or carbonate of potaſh. 


M. Butini gives an excellent proceſs for obtaining 


it very fine and in as large a quantity as poſſible. Di- 
lute any quantity of potaſh in twice its weight of cold 
water; let this lixivium, if the ſeaſon will allow, be 
expoſed to the air for ſome months, in order that it 
may abſorb carbonic acid from the atmoſphere, and that 
the earth which it contains may be precipitated } let 
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it then be filtrated ; next diſſolve a quantity T ſulphate 
of magneſia equal to the quantity of potaſh which you 
haye already diſſolved, in water equal to four or five 
times its weight; filtrate this ſolution, and add a new 
quantity of water equal to five times the weight of the 
falt. Let this liquor be heated to ebullition, and then 
poured into the ſolution of vegetüble alkali, The pre. 
cipitate of magneſia is ſoon formed, and the mixture 
muſt then be well ſtirred, and afterwards filtrated 
through paper. The precipitate which remains on 
the paper uſed in the filtration muſt be waſhed with 
boiling water, to carry off the ſulphate of potaſn inter. pe 
mixed with it. After the water is ſufficiently drained 


olf, the magneſia muſt be taken and ſpread on pieces 
of paper in thin layers, and put into a ye to dry. nei 
When thoroughly dried, it appears in the form of acl 
white lumps, which crumble between the fingers into Occ: 
a very fine powder that ſticks to the ſkin. are 
This magneſia, in combination with the carbokic acql 
acid, is to be preferred as a purgative ; becauſe it is i Kο 
mach more ſoluble. It is given in doſes of one or of min 
two ounces, as the cafe requires. But cauſtic magne- both 
ſia again is preferable to it as an abſorbent ; and apo- M 
thecaries ſhould keep both kinds. The principal rea WW ſitin 
ſon for preferring ſometimes the one, ſometimes the He o 
other of theſe, in the practice of phyſic, on account I three 
of N ich apothecaries ought always to keep both kinds, that, 
ted o 


has been very well explained by Macquer in a paper 
inſerted among thoſe of the Royal Society of Medicine. WW Pared 


When magneſia is given as an abſorbent, the deſign of find t 
it is to deſtroy and neutralize an acid exiſting in too "rs 
ſecond 


great abundance in the primary paſſages, as is the caſe 
with children, young girls, lying-in women, &c. This 


gaſtric 


** 
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gaſtric a is certainly ſtronger than the carbonic. 
When mild magnefſia, therefore, enters the ſtomach, it 
produces PAW Ihr or leſs li ly accord- 
ing as there isgſgore or leſs of the acid to be abſorbed in 
the primary patlages. ' The ions: acid diffngaggd by 
this effetyeſcence Giſtends, the ——— trequent- 
ly occaſions pains, ' nabhfea, vomitings, a difficulty of 
breathing, with many other ſto des br, ac- 
cording as the ſenſibility of the parts is greater or leſs. 
In ſuch caſes, therefore, it is much better to make uſe 
of pure magneſia, which abſorbs the ſour matter as 
Wn and occaſions no effervelcence. 

Again, when magneſia is given as a purgative, and 
not to abſorb acid matter in the primary paſſages, mag- 
neſian carbonate may then be gzy The carbonic 
acid is not diſengaged in this caſe Wha the complaints 
occaſioned by this elaſtic fluid diſtending the ſtomach 
are not to be feared. Phyſicians ought therefore to be 
acquainted with theſe two kinds of magneſia, and to 
know when the one and when the other is to be ad- 
miniſtered ; and apothecaries ought always to keep 
both in their ſhops. _ 

M. Butini mentions an artificial mineral water, con- 
fiſting of gazeous water impregnated with magneſia, 
He obſerves, that this fluid may be made to contain 
three drams of this magnefian earth to the pound; and 
that, beſides, it may be as eaſily prepared as acidula- 
ted or gaſeous martial waters. In fa&, both are pre- 
pared preciſely in the ſame way. Phyſicians might 
find this water uſeful on many occaſions, See my Me- 
moirs on Magnefian Salts, in the Annals of Chemiſtry, 
ſecond and third volumes. 
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Genus V. 4 gillaceous or Aluminous Noutral Salti. 
* 
| LAY, or alumine when very pure, combines WW with 
very readily with moſt of the acids. From WW proj 
theſe combinations there reſult neutral ſalts, which are vate 
known by the general name of urgillaceous or aluminou as al 
ſalts. Excepting the firſt ſpecies, no part of this ge. nent 
nus of ſaline matters has yet been examined with pro- reſt 


per care by chemiſts; and their properties are there. is ge! 
fore ſtill leſs known than the properties of the ſals matte 
belonging to the four preceding genera. Aluminous Wi of dil 
ſalts are in general more imperfe& than any of the Walum 
neutral ſalts which have hitherto engaged our atten- Whowe 
tion. They yield their acids to the fixed alkalis, am- earth. 
moniac, barytes, lime, and magneſia. They have 3 Alu 
ſour aſtringent taſte. | | gans 

This genus includes fix ſpecies ;—alum, or alumi- ¶ ſtrong 
nous ſulphate; aluminous nitrate; aluminous muriate; 
aluminous borate ; aluminous fluate; and aluminous 
carbonate. 


Species 
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AM £ . ; 
Species I. Aluminous Sulphate or Alum 


ALuM is a neutral ſalt, conſiſting of the ſulphuric 
acid combined with aluminous earth or pure clay, and 
it merits, of conſequence, the name of aluminous ſul- 
phate. Chemiſts have not always agreed concerning 
the nature of the baſe of alum. Some formerly diſ- 
tinguiſhed it from clay, under the name of aluminous 
earth or earth of alum. Margraaf has ſhown that a 1 
mixture of this earth with ſilex, both in powder, forms 
clay. Hellot, Geoffroy, Pott, and more eſpecially M. 
Baume, have all formed genuine alum by mixing clay 
nes WY with the ſulphurfe acid. Laſtly, if the characteriſtie 
on properties of clay be to form à tenacious paſte with 
are water, and to ſhrink and harden whegexpoled to fire; 
ou; as aluminous earth diſplays theſe properties in an emi- 
ge- nent degree, it is therefore to be conſidered as the pu- 
ro reſt part of clay. Such is the opinion which at preſent 
zre- is generally prevalent among chemiſts concerning this 
als WW matter. This ſhows. ſtill more ſtrongly the propriety 
ous of diſtinguiſhing the earth which ſerves as the baſe of 
the I alum by the peculiar name of alumine ;, becauſe clay, 
en- however pure, always contains a portion of ſiliceous 9 


m- earn. | 8 | 

e a Aluminous ſulphate, or alum, at firſt affects the or- | * 
gans with a ſweetiſh taſte, and is afterwards felt to be | 1 

mi- Witrongly aſtringent. It makes blue paper red; which +» Wl 


ſhows it to contain a portion of unſaturated acid. It 
1s capable of a very regular form, which will be de- 
ſeribed below. 


ite; 
OUS 


Alum 
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Alum is ſcarce ever found in nature in a pure inſu. 
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lated ſtate. Sometimes, however, it is found in places 
near volcanoes, but always mixed with clay. Miner. 
logiſts, particularly Wallerius, have taken notice of ſe 
veral ſpecies of nitive alum ; ſuch as ſolid alum, cry. 
ſtallized alum, alum in an eMoreſcence, white, grey 
brown, and black, alumous earths, and aluminoy 


In commerce there are ſeveral kinds of #alun 
known. "+ 

1. Ice or rock alum, in pretty large tranſparent mal. 
ſes. Bergman imagines it to derive this name fron 


the city of Rocca in Syria, now called Edeſa, in whici be. 
"the earlieſt manufactory of this ſalt was eſtabliſhed; . En 
not, as ſome writers would perſuade us, from its re Eu 
ſembling a rock, or from its being obtained from rocks; 
This ſpecies of is very impure. | E 2 ; am 
2. Roman alum, which is prepared if the territory bist 

of Civita-Vecchia, and obtained from aplace the lu. it. 
lian name of which is Aluminiere della Tolfa. Thy beo 
alum is in lumps of the fize of eggs, and covered ove i irac 
with a reddiſſi effloreſcence. It paſſes for pure wha Plir 
ſeparated from the effloreſcence. app 
3. Neapolitan alum, which is extracted at Solfatan 7" 
from a particular earth. This alum is in larger lum tial 
than the Roman, and one of its ſurfaces is coverelM tali. 
over with pyramidical cryſtals. neig 
4. Alum of Smyrna. The earlieſt manufactories i 15. 
mint 


alum appear to have been eſtabliſhed in the neighbout: 
hood of Smyrna and Conſtantinople. Some ſpecimen i 
of it are ſhown in the cabinets of the curious. 


b eltab 
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5. French alum. Alum of all fizes is prepared by 
rarious manufacturers in France, eſpecially at Javel 
near Paris. 

6, Alum may be extracted from: effloteſcent ſchiſti 
and volcanic products. ] have obtained it in a pretty 
large proportion from earth that was brought me out of 
Auvergne. This ſalt might be obtained from other 
ſubſtances of the fame kind that are to be found in 
France; and this branch of trade might be thus taken 
out of the hands of ſtrangers. Alum is likewiſe ex- 
tracted from earths and ſtones, which are found to con- 
tain it in many parts of Germany, (in which it has 
been manufaQtured ſince the year 1544), in Spain, in 
England, in Sweden, and in almoſt all the countries of 
Europe. 

Beckman, in a diſſertation on the ſubject, inſerted 
among the acts of Gottingen, enters very fully into the 
hiſtory of this ſalt, and the method of manufacturing 
it. It appears from his learned reſearches, that the 
people of the eaſt were the firſt who prepared or ex- 
iratted alum: for what the ancients, and particularly 
Pliny, called ehiggn, trichites, calachites, and which they 
appear to have confounded with alum, as well as the 
liga of the Greeks, ſeems to have been rather mar- 
tial ſulphate or green ebpperas in various ſtates. The 
[talians took a leaſe of the alum manufactories in the 
neighbourhood of Conſtantinople. About the year 


ies d 1459, Bartholmew Perdix, or Pernix, diſcovered a 
pour mine of this falt in the Ifle of Iſchia. Nearly about 
men che ſame time, John de Caſtro found another at Tolfa, 


and a great number of alum manufactories were ſoon 
ellabliſhed in Italy, more eſpecially when Pope Pius II. 
Vol. II. G prohibited 


| purified by a ſecond cryſtallization. In the ſame man 
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prohibited the importation of alum from the eaſt. The 


manufaQure paſſed next into Spain, Germany, England, 2 
and Sweden, about the beginning of the ſeventeenth 5 
century, (V. Beckmann). | 1 
Aluminous ſulphate is prepared by a variety of pro. 2 
ceſſes, according to the country where it is manufac. py! 
tured, and the materials from which it is obtained, rt 


B-rgman, who has written an excellent diſſertation on 
the ſubjeQ, divides the matters uſed in preparing alum, 
and commonly known under the name of alum ore, 
into two kinds: thoſe in which this ſalt exiſts full 
formed, and thoſe which contain only its conſtituent 
principles. No farther proceſs than a lixiviation, is re 
quiſite to extract the alum from the firſt ; and of this 
kind are the earth from which it is obtained at Solfa 
terra, and that which I have mentioned from Av 


full 
vin 
Thi 
ſ0aj 
ſtall 
leve 


ner 


wii 


for 
vergne. At Soltaterra this earth is mixed with water, 


and put into caldrons of lead, partly ſunk in the 
ground. The natural heat of the earth contributes to 
the ſolution and cryſtallization of the alum; and it i 


ſtan 
of t 
a ce 
hic 
met. 
ner might the earths of Auvergne, &c. be lixiviated, 
the waters evaporated in leaden veſſels, and the alun 
cryſtallized. » 

As to the natural ſubſtances Which contain only the 
principles of aluminous ſulphate, theſe are much mon 
common than the former; and a preliminary prepars 
tion is requiſite before a neutral. ſalt can be obtained 
from them. Aluminous ſchiſti muſt be calcined, in 


order that the bitumen from which they derive their © r 
colour may be burnt, and that the pyritical part of be * 
to theſ 


ſtone, which ſupplies the alum, may be decompoſed 1 1 
Bergman aſſerts, that if this ſchiſtus be waſhed before , c: 
being 
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being calcined, it gives not a particle of alum. Ex- 
poſure to the air produces the ſame effects on pure py- 
rites ſprinkled with water. The ſpontaneous decom- 
poſition of - theſe ſubſtances affords' ſulphuric acid, 
which combines with the clay to form alum. Thoſe 
pyritous ſubſtances, when brought into a ſtate of efflo- 
reſcence, are lixiviated with water ; and, after being 
ſullered to depoſite the iron which it contains, the lixi- 
vium is evaporated and put into caſks to cryltallize. 
The falt falls to the bottom in large cryſtals. A ſtrong 
ſoapy. lixivium is often made ule of to facilitate the cry- 
ſtalllzation of the Klum: This proceſs 1s followed in 
ereral manufactories: but alum obtained in this man- 
ner always contains more or leſs iron. That again 
which is exwracted from ſtones in which it exiſts ready 
formed is always purer, ſuch as Roman alum, for in- 
ſtance. Alum manufactured by a direct combination 


of the ſulphuricagid with clay, is always mixed with 


a certaingproportion of iran, as the coloured clay from 
which it is Wepared is always impregnated with that 
metal“. 4 

G 2 Aluminous 


- 
* IM. Chapral relates that, in his own alum manufactory, he has 


been accuſtomed to ſpread his clays, calcined and reduced to ſmall 
pieces, over the floors of his leaden chambers; and when they are 
in this condition, to apply to them ſulphuric acid (obtained from 
the combuſtion of ſulphur with {ali petr-) in vapours ; in which ſtate, 
the acid acts more powerfully upon the clay; than if it had been 
diluted in water. By this proceſs, the whole ſurface of the clays 
is within a few days converted into alum. 

All the common operations of this manufacture may be reduced 
to theſe four ; 

1. The decompoſition of the mineral, ſpontaneouſly in the open 
ar, or elſe by fire; 
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Aluminous fulphate in a regular cryſtalline form is4 
perfect octohædron, conſiſting of two tetrahzdral Py- 
ramids, with their baſes united. This form, however, 
varies according to the circumſtances of the*eryſtallizy 
tion; the octohædron is more or leſs truncated, irregy 
lar, pointed; or flattened. The angles are more or lek 
complete, or cut away: the cryſtals are joined, and oft 
en enchaſed in each other by means of their pyra ary 
mids. M. Rome de Lille has very carefully deſfcribet 
all theſe varieties in the new edition of his Cryſtal. 
lography. , 


A gentle heat liquefies this falt : 2 good deal of 2 D 
queous vapour then exhales from it; and it ſwells in "BY 
to a large light maſs, rough, and full of cavities, li... 
over its ſurface, Here, as well as in the inſtance d 1 
borate, this phænomenon is owing to the diſengags tity 
ment of the water, the bubbles of which graduvW 
ly raiſe and dilate the ſaline particles. Alum n in 
this ſtate receives the name of calcined als. It hu read 
loſt under the operation about half its Weight. It Man 
now ſomewhat altered, and reddens ſyrup of violet real 
its taſte is ſtronger, the acid not being ſo much in a En th. 
tent ſtate as before. When diſſolved in water, it gi nr o 
as a precipitate a ſmall portion of earth. It may bl... 
cauſed to cryſtallize ; but it ſcarce ſwells at all when Sil 
calcined a new, as M. Baume has obſerved. By calc dom: 

; | in 1th 

2. The lixiviation of the product obtained by the above projunw arily 
ceſſes; hat o 

3. The evaporating of che lixivium in leaden cauldrons, to Wl * a 
proper point of concentration; prope! 

4. The refrigeration of the concentrated lixivium, in coolers ; ir 
to which it is conveyed ; till it be fixed into tetrahædral pyramis * A 
Joined together, by two and two, at the baſes. H. wate: 
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phlegm, and afterwards towards the end of the opera- 
tion the acid. But we cannot decompoſe it entirely; 
ſor Geoffroy expoſed a quantity of alum in a retort to 
a very intenſe fire during three days and three nights, 
without obſerving it to ſuffer any remarkable altera- 
tion. 1 am of opinion, however, that the changes 
which alum undergoes when long expoſed to the ac- 
tion of fire, have not yet been examined with ſufficient 
care. | 

Aluminous ſulphate efloreſces ſlightly, and loſes the 
water of its cryſtals when expoſed to the air. In cold 
water it is ſcarce ſoluble; for, according to M. Baume, 
two pounds of cold. water diſſolve no more than four- 
teen drams of alum *: but boiling water diſſolves a quan- 
tity equal to more than half its own weight. Eight 
ounces of the fluid in this ſtate are ſufficient to main- 
tain five ounces of the ſalt in ſolution. It cryſtallizes 
readily by cooling. Its cryſtals ſeem to be a kind of 
triangular pyramids, with truncated angles, but are in 
reality pieces of octohædrons. Depoſited on threads 
in the middle of the ſolution, they form very regu- 
lar Octohædrons, whoſe pyramids are obliquely trun- 
ated. | 

Siliceous earth effects no diſcernible alteration on 
aluminous ſulphate. This ſalt may be made to unite 
1th a larger quantity of aluminous earth than it ordi- 
narily contains. M. Baume has found, by experiments, 
hat on ſuch an occaſion it acquires the characteriſtic 
properties of common clay. To ſaturate alum with 
G 3 aluminous 


According to Firwan, alum requires 15 times its gs 
water to diſſolve it. H. 


ing alum in a machine for diſtillation, we obtain, firſt 


„ 


aluminous earth, a ſolution of the ſalt muſt be boiled 
with a portion of the earth. pure, and the mixture 
heated till it Joſe its ſtiptic taſte. If the combination 
be properly effected, it now acquires a mild, inſipid, 
earthy taſte. M. Baum has oblerved, that when eva. 
porated. it affords} ſpang tes reſembling mica. The 
Duke de Choulnes having le't a lixivium of this ſalt fa. 
turated with earth, expoſed lor a cont;derable time tg 
the air, found it te contain at the end of a ſew months 
very regular cubic cryſtals. M. le Blanc likewiſe ob. 
tained this ſubſtance in cubic cryſtals by a fimilar 
proceſs. It appears that alum once ſaturated with 
earth can never be reduced to the ſtate of pure @ 
lum. 

Aluminous ſulphate may be decompoſed by baryte 
or magneſia, each of which has a greater aſſinity than 
aluminous earth with the ſulphuric acid. Barytic, or 
magnelian ſulphate, is the reſult of ſuch a decompoſl; 
tion. 

Lime-water poured into a ſolution of this ſalt pred. 
pitates the earth, Both the fixed alkalis and ammo- 
niac decompole alum. Carbonate of potaſh, ſoda, am- 
moniac, lime, or magnelia, likewiſe ſeparates the als 

112008 earth from this ſalt 5 but if the precipitation be 
elected without heat, the precipitated earth ſeizes par 
of ihe carb nic acid, But I have obſerved, that wha 
a ſolution of alum is mixed with a hot ſolution of any 
cf the alkaline carbonates, the precipitation is attended 
with an eftervetcence, owing to the dilen;;agement d 
the carbonic acid. 

Aluminous earth, when precipitated by any of the 
ſubſtances, ſubſides gradually and in flakes. If driet 


lowly, 
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flowly, it becomes very white; when expoſed to fire, it 
decrepitates like clays. A ſtrong heat renders it pretty 


Ire 
'on hard: its bulk is at the ſame time greatly contracted. 
id, It does not melt, though expoſed even to ſo intenſe an 


heat as that of the burning-glaſs in the garden de /” In- 
fante. 80 tenaciouſly does it retain its water, that the 
utmoſt force of fire is requiſite to ſeparate them entirely. 
With water it may be baked into a clammy paſte, that 
makes, when burnt, excellent porcelain. Aluminous 
earth poſſeſſes therefore all the diſtinguiſhing proper- 
ties of argillaceous earths; and Macquer has very juſt- 
ly declared it to be the pureſt clay that can be pro- 
cured. 

We know not very well in what manner barytes, 
magneſia, lime, and the pure alkalis, act on aluminous 
earth. Probably theſe ſubſtances, eſpecially the laſt 
of them, would, with the help of fire, reduce it to a 
vitreous frit. M. Achard has made a ſeries of experi. 
ments which verify this conjecture. The colour, the 
tranſparency, the hardneſs, and indeed all the proper- 
ties of thoſe ſubſtances, vary according to. the pro- 
portions in which the principles of which they are form- 
ed have been mixed together; as we learn from a dif- 


20 de ſertation by the above-mentioned chemiſt on the ſub. 
pan eck. 
when The ſulphuric acid readily diſſolves aluminous earth 


f any 
ended 
-nt df 


when it is cool and wet; but when dry, it diſſolves it 
not without conſiderable difficulty. Several ounces of 
this ſolution, taken together, afford cryſtals of alum, 
mixed with a few ſcales or ſpangles reſembling mica. 
the And M. Baune tells us, that when this experiment 
cried i performed in the ſmall way, only theſe ſcales, and 
owls, G 4 no 
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no alum, are obtained. Other acids likewiſe diffolyg 
this earth, forming with it ſalts which are but little 
known, but ſhall be mentioned in ſome following ax. 
ticles. | | 

We know not how aluminous earth would act upon 
the neutral ſalts : but its moſt fingular property is that 
of combining in an extraordinary proportion with alu. 
minous ſulphate without communicating to it new pro- 
perties ; of which we have ſpoken above. M. Baume, 
to whom we owe that diſcovery, boiled a ſolution of 
alum with a quantity of earth precipitated from this 
ſalt by one of the fixed alkalis; and the liquor diflol. 
ved the earth with efferveſcence. When filtrated, it 
had no longer the taſte of alum, but taſted as hard wa 
ter. It did not communicate a red colour to the tine. 
ture of turnſol, but it gave a green colour to ſyrup of 
_ violets. By ſpontaneous evaporation, it afforded a fey 
cryitals in ſoft ſcales reſembling mica. M. Baums 
compares them to ſelenite, or ſulphate of lime. lt is 
by no means eaſy to form alum by adding vitriolic 2. 
cid to the ſalt thus ſaturated with earth ; the mixture 
is now acid, but not ſtiptic : yet, by a ſpontaneous e 
vaporation for three months, the ſolution afforded cry- 
ſtals of alum, mixed with ſome micaceous ſpangles, 
like thoſe which the alum ſaturated with earth afforded. 
Such is the reſult of the experiments of Meſſrs Mac- 
quer and Baume on aluminous earth. 

Alum, when expoſed to fire with combuſtible mat- 
ters, forms a ſubſtance which kindles in the air, and 
is called Homberg's pyrophorus. That chemiſt, who 
made this combination known to the world in the yea! 
1711, long laboured to obtain from the human faeces 

; 
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lver. His laboars on this project gave riſe to ſeveral 
Jiſcoveries. The reſidue of that animal matter di- 
led with alum takes fire in the air. Homberg re- 
xeated this proceſs again and again, and it always ſuc- 


at eeded. Lemery the younger, publiſhed in the years 
us 714 and 1715, two Memoirs, in which he informed 


he world that pyrophorus might be compoſed out of a 
rreat many vegetable and animal matters, treated with 
lum: but he did not ſucceed in forming it from ſome 
ther ſulphuric ſalts. Thoſe two chemiſts, who conſi- 
lered alum as a combination of the ſulphuric acid with 
alcareous earth, thought that the calcareous earth, 
deing reduced to the ſtate of lime, attracted moiſture 
rom the Air ; and that the ſulphur, which they knew to 
de then formed, was inflamed by the heat then produ- 
ed in the mixture. 

Since the time of thoſe chemiſts, Le Jay de Suvigny, 
Ioor in medicine, has given an excellent memoir on 
his pyrophorus, inſerted in the third volume of the 
Memoires des Savans Etrangers. In that paper he de- 


; e- Nils a great many experiments, by which he at length 
y- fected the compoſition of pyrophorus, not only from 
les, lum with various combultible matters, which Lemery 


jad effected, but even from moſt ſalts containing ſul. 
huric acid. That Chemiſt has likewiſe given a theo- 
of the inflammation of pyrophorus when expoſed to 
e air, which has been unanimouſly adopted by later 


vitriol, which, by attracting moiſture from the air, 
nd gradually heating the maſs, kindles the ſulphur, 
nd occaſions a ſpontaneous evaporation, 

| | | Pyrophorus 


| white oil, which he expected to fix mercury into fine 


hemiſts. He takes pyrophorus to contain glacial oil 
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Pyrophorus is uſually prepared by melting three pam 
of alum with one of ſugar, honey, or meal, in an jr 
ladle. This mixture is dried till it become blackih 
and ceaſe to ſwell. It is then broken into pieces, and 
put into a matraſs, or phial luted with earth; this veſſg 
is then put into a crucible containing fand, and heat j 
applied till a bluiſh flame be ſeen to iſſue from the 
mouth of the phial. After ſuffering it to burn in thi 
manner for a few minutes, the crucible is removed fren 
the fire. Its contents are left to cool, and the pyrophs. 


rus is then poured into a dry flaſk, which admits of is 


ing very cloſely ſtopped. This pyrophorus takes fr ſu! 
on being expoled to the air; and that the more readii Fives 
in proportion as the atmoſphere contains a greate hing 
quantity of aqueous vapour. Its combuſtio may M bor. 
accelerated by bringing it into contact with hum M. 
vapour, ſuch as the human breath. Pyrophorus, if o D. 
long expoſed to heat when it is compoſed, becomes ini; t 
capable of taking fire in the air, When kept in aů Hiitric 
fel not clolely ſtopped, it is gradually impregnated withecpinic 
moiſture, and loſes its tendency to combuſtion : but iln(tar 
may be reduced by calcining it anew, in the mann ealcin 
above deſcribed. in the 
This was all that we knew of pyrophorus, before Wlmoſp! 
Prouſt's valuable experiments, of which he has gie I. Pr 


an account in the Tournal de Medicine for July 1% oho 
That chemiſt, in the courſe of his chemical operation it con 
having met with a great number of pyrophoric reſidus bonace 
which he could not well {uppoſe to contain any portioſciolcly 
explai: 


of coal 


of ſulphuric acid, was induced to think that pyrophon 
did not owe to that acid its ſpontaneous inflammatiob. 
By a very ſimple experiment, he has proved that it dos 

nol 


by _ —— — — — — 
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ot contain a ſingle particle of ſulphuric acid not in a la- 
ent ſtate; for, when water is poured on it, no heat is 
roduced. The reſult of all his experiments and obſer- 
ations.0n this head is, that all ſubſtances which leave, 


n being decompoſed, acarbonaceous reſidue intermixed 
with an earth or a metallic oxide, are capable of ſpon- 
ancous inflammation in the air. Vet we cannot avoid 
bſerving, that M. Prouſt, in that part of his reſearches ® 
nhis matter which he has communicated to the public, 
des not explain the reaſon why Hoimberg's pyropho- 
as takes fire in the air; for, according to him, it is 
| ſubſtance entirely different from thoſe of which he 
ves an account. His memoir, indeed, ſays no- 


hing at all of the pyrophorus which we have deſeribeg 


above. 

Mr Bewly, an Engliſh ſurgeon, in a letter addreſſed 
o Dr Prieſtley, aſcribes the inflammation of pyropho- 
rus to its containing a ſubſtance capable of attracting 


$ il. 
ric acid from the atmoſphere. What ſuggeſted this 
with pinion to him was his diſcovering that ſpirit of nitre 


Inſtantly inflanes pyrophorus, though not ſufficiently 


alcined, or containing ſome portion of moiſture. But, 


in the ſirſt place, it is by no means certain that the at- 


re Mmoſphere naturally contains nitric acid: and again, | 
give. Prouſt has diſcovered, that the inflammation of py- | 
1770 0phorus by ſpirit of nitre, is owing to the coal which ö | | 
tion contains; for the nitric acid detonizes with all car- 'F f 
due bonaccous matters that are ſuſliciently dry, and not too | 
rtioeloſcly united by the force of aggregation ; as we ſhall = 
horuexplain more at large when we come to the article f # 

ation ot coal. Mr Bewly's explanation of this phænomenon 1 | | 

t does is, 
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is, therefore, not more ſatisfaQtory than thoſe of forme 
chemiſts. 

The only way by which we can | hope to diſcover the 
cauſe of this phænomenon is, making ourſelves int. 
mately acquainted with the nature of Homberg's pyro 
phorus. It appears to conſiſt of aluminous earth,; 
Iooſe carbonaceous matter, ſupplied by the honey c 
ſugar, &c. a little potaſh, and a ſmall portion of ſul. 
phur, united partly with the aluminous earth andi 
part with the alkali, When pyrophprus is ſtrongh 
heated in a pneumato-chemical machine, a large pro 
portion of ſulphurated or hepatic hydrogenous gas h 
obtained from it. When it becomes incapable of fur. 
niſhing this ſubſtance, it is no longer ſuſceptible of in 
flammation in the air. Pyrophorus, immerſed in vita 
air, burns rapidly, giving out a very bright red flame 
When wathed with warm water, it affords a genuine 
phure, leaving on the ſurface of the filter or ſtraing 


ſicativ 
Kc. 


carbonaceous matter with a little aluminous earth, Few 
The pyrophorus is then decompoſed. When pyropho lum. 
rus ceaſes to burn, it is found to have acquired an in mor. 
creaſe of weight by abſorbing a portion of, oxigene rith c: 
If when in this ſtate it be lixiviated, it affords alum Yood 
nous ſulphate ; becauſe the ſulphur burnt by the actio ly bur: 
of the air forms ſulphuric acid which combines with propote 
the aluminous earth, But the ſalt thus obtained ie the 
alum ſaturated with earth. mpregi 
ers an 


The Journal de Phyſigue for November 1780, colt 
tains ſome obſervations on pyrophorus, in which we 3 
are told, 1. That this ſubſtance owes its combuſtibi It. 
lity to its containing a certain quantity of phoſpho- plt attre 
rus formed by the acid of mucous matters. 2. That ud, an 

| , 
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m ounce of pyrophorus gives, when diſtilled, from 
ſiye to ſeven grains of pyrophorus. 3. That pyropho- 


the WY rus may be at any time readily compoſed by triturating 
fifty-four grains of flowers of ſulphur; thirty ſix of 


ui. 

mY Aa dry charcoal of willows, and three of common 
„z phoſphorus, together in an iron mortar. The particu- 
7 Ot urs of the analyſis do not exactly correſpond with the 


uu inductions deduced from it; for it does not appear 


that real pyrophorus was obtained. But the memoir 


. contains a number of important facts, which it may be 
pro. advantageous to any chemiſts, who ſhall hereafter at- 
« i empt an analyſis of pyrophorus, to be acquainted with. 
fu. Alum is applied to many uſeful purpoſes. In medi- 
i cine, it is uſed as an aſtringent: but it ſhould be 
very cautiouſly adminiſtered internally, It is oftenet᷑ 
me applied externally as a ſtiptic and a powerful de- 
une ficative. It is uſed in gargles, plaſters, collyria, 
ine. g : 6 
7th, Few ſaline matters are of more uſe in the arts than 
pho. alum. Chandlers mix it with their tallow, to render 
more ſolid and conſiſtent. Printers rub their balls 
ent. rith calcined alum, to make them take up the ink. 
um Wood impregnated with a ſolution of alum will ſcarce- 
Bol burn. And the uſe of alum has therefore been 
wich ropoſed &@ ſecure houſes from taking fire. It, produ- 
dun the ſame effects on paper as on wood. But paper 
mpregnated with alum ſoon becomes yellow, and ſuf- 
con ers an alteration of nature. 
| wells Bleachers put a little alum into muddy water to ptt- 
bit. Mi, Baume thinks, that on this occaſion the 


at attracts to it part of the earth ſuſpended in the 


uid, and that the earth and the (alt forming an inſo- 
luble 


» 
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luble compound, are precipitated together. Some 1 
people uſe alum to purify water which they are to drink Wexa: 
It is uſed in preparing leather; and cloth and paper, WIitio 
on which colours are to be impreſſed, are firſt impreg. Wh decc 
nated with alum. | but ; 


A ſolution of alum retards the putrefaction of ani. 
mal ſubſtances. This is an excellent, and à very 
cheap way of preſerving natural productions which 
are ſent as ſpecimens from one country into another, 
Aluminous earth conſtitutes the haſe or body of paſti Th 
or crayons. And, laſtly, this falt ie, as Macquer fayy than 1 
the very ſoul of the art of dyeing. It renders colour es ar 
deeper and more bright, and it confers ſolidiry on the 


hlirat 


particles of colouring matters; without the help of lum 
lum no colour would be permanent or proof againk redder 
water. This property of alum will be exa jned When co 
we come to ſpeak of colouring vegetable matters. Mies! 
ſhall then ſee that alum renders them permanent He bes 
changing their nature, decompoſing them, and une 
king them inſoluble in water“. et bee 
ther p 

Species Il. Aluminous Nitrate. 4 

M. Baums ſays, that the nitric acid entirely diſſolye 

aluminous garth. This ſolution is limpidFand muca 
. ” 0 Tar ; 

more aſtringent than a ſolution of alum. By ſpon. | 
: , ” 3 in, y 

neous evaporation, it gives ſmall pyramidal cryitals ; 
4 3 ell ex 

extremely ſtiptic, and liable to deliquiate. x 

_ 
late, 11 
.* Alum is alſo employed ia a preparation of Sue ſor the d. hari : 
; 1 Þ J p 44 E ( 

fruRion of inſects. It eis uſed by the bakers of Englund and 
; ombine 


ther places, to improve Ute whiteneſs, and increaſe-the weight 
heir bread. II. 


© 
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The other properties of this ſalt have not yet been 
examined; only, we know that it admits of decompo- 
ſtion by the intervention of the ſame ſubſtances which 
decompoſe alum. It has not yet been found in nature, 
but is always a product of art. 


= Sm, 
- 


Species III. Aluminous Muriate. 


Tux muriatic acid diſſolves aluminous earth better 
than the nitric acid. This folution, when the ſubſtan- 
ces are mutually ſaturated, is gelatinous, nor can it be 
filrated without being diluted in a great deal of watir. 
Aluminous muriate has a ſaline Giptic taſte ; it firſt 
reddens ſyrup of violets, and afterwards converts the 
red colour to a green. By ſpontaneous evaporation it 
gives very {tiptic cryſtals, the form of which has not 
jet been examined : lime water decompoſes them. A- 
uminous muriate is liable to deliquiate. It has never 
et been obtained but by the manipulations of art. Its 
ther properties are unknow2. 


10 


Species IV. Aluminous Borate. 


Tu combination of the boracic acid will aluminous 
auth, which we calf aluminous borate, has not as yet 
Yen examined. We know that when a ſolution of bo- 
ate of ſoda is poured into a lution of aluminous ſul- 
late, it produces a light flaky precipitats The ſul- 
huric acid Ferſakes the aluminous earth, in order to 


ombine with the ſoda, The earth again combines 


8 1 with 
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with the boracic acid, which is ſeparated at the fame 
time. And this new ſalt is by degrees diſſolved again 
The liquor thus precipitated by the fixed alkahi, gira 
by evaporation a viſcid aſtringent maſs, conſiſting d 
ſulphate of ſoda and aluminous borate confounded ty 
gether. This kind of borate may be decompoſed in 
the ſame manner as alum ; but its properties Have ng 
yet been examined with ſufficient. care. 


V 
Species V. Aluminous Fluate. 
* 8 | 
Wr give this name to the combination of the fc ... 
acid with aluminous earth. This neutral ſalt is er, 


known, and has never been examined. Scheele, Bou 
langer, and Bergman, have ſaid nothing about it. 


* 


Species VI. Aluminous Carbonate. 


Tux combination of the carbonic acid with alum 
nous earth has been as yet but very little examined, | 
is certain, however, that the carbonic acid adnfſtsd 
combination with aluminous earth: For, 1. As Ber 
man has remarked, when a ſolution of alum is precip 
tated by tlie alkaline carbonates, the filtrated liqu 
depoſites, at the end of ſome tirie, a little earth whit 
was held in ſolution by the carbonic acid, and is left 
a ſeparate ſtate, as the atid gradually eſcapes. 2. Ti 
precipitation, when the matters are cold, takes plz 
without any efferveſcence, and part of the carboi 
acid ſeparated by the alkali, appears to enter into co 

8 . binatic 
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bination with the aluminous earth, while another part 
is diſſolved in the liquor. 

Beſides, from the decompoſition of many argillaceous 
earths by ſeveral modern chemiſts, it is at preſent 
known that they contain carbonic acid; for, when diſ- 
ſolved in the ſulphuric and the muriatic acids, they al- 
ways efferveſce either more or leſs*, 


7 


Vor. II. | H | CHAP. 


* $:breber ; and after him Chaptal, and Schmeiſer ; aſſert, that the 
milk-white, friable earth, known by the name of Lac Lune, is, in 
part, an aluminous carbonate; © H. 
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Genus VI. Barytic Neutral Salts, or Neutral Sal . 
with a Baſe of Barytes. ruiſh 
| mical 
ARYTES in combination with the acids forms: + 
claſs of neutral ſalts, which differ from those 2 b 
which we have hitherto been examining, in form, taſte moilte 
ſolubility, and in the laws of their decompoſition. This * 
earthy-alkaline ſubſtance has a greater affinity with the obs 
acids than any of the three alkalis, or of the othe N 
earths. Theſe alkaline ſubſtances muſt be united with much, 
the carbonic acid, to enable them to decompoſe baryti ae 
falts. Theſe falts are fix in number, namely, barytic Other 
ſulphate or ponderous ſpar, barytic nitrate, baryti oo 
muriate, barytic borate, barytic fluate, and barytic cat and 12 
bonate. To theſe ſix we may add the combinations d wy 
ellect n 


barytes with the tunſtic, the arſenic, the molybdis, 
and the ſuccinic acids; but as theſe are not much 
known, 
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known, we ſhall defer ſpeaking of them till we come 
to the hiſtory of the four acids to which they owe their 


ſormation. 


8 * 


Species I. Barytic Sulphate, or Ponderqus Spar. 


PoxNDEROUS ſpar, which being inſipid and inſoluble, 
has been hitherto.conſidered by naturaliſts as a ſtone, 
is produced by the combination of the ſulphuric acid 
with barytes, and ſhould therefore be called barytic ſul- 
phate. This earthy ſalt has been by many naturaliſts 
confounded with fluor ſpar, or calcareous fluate : both 
indeed have the ſame fracture, and efferveſce in the 
fame manner with acids. But the form, the obſcurity, 

alt; and the ponderoſity of ponderous ſpar, plainly diſtin- 
guiſh it from the other. Beſides, it poſſeſſes one che- 
mical quality, which alone might be ſuſſicient to pecu- 
larize its character. If a ſmall portion of ſulphuric 


of acid be poured on powder of ponderous ſpar, the acid 
P moiſtens the ſpar without diſengaging from it any va- 
10 pour, or cauſing it to exhale any ſmell; whereas cal- 
_ fluate, or fluor ſpar, when treated in the ſame 
nner, exhales by degrees a gas of a poignant ſmell, 
wil which, on coming into contact with air, compoſes a 
yh white ſmoke that is ſoon perceived to be” fluoric acid. 
yt Other naturaliſts have confounded it with /elenitous 
tic par ; but this ſubſtance again is of a different form, 
= and more ſoluble, and may be decompoſed by the fixed 
«d alis in a pure or cauſtic ſtate; whereas theſe falts 
dic ellect no alteration on ponderous ſpar. 

uch 
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Barytic ſulphate abounds in nature. It is almoſt al, 
ways found along with metallic ores. It appears either 
in cryſtals or in ſhapeleſs maſſes, but is always diſpoſed 
in layers which vary in thickneſs and extent. It ij; 
pretty hard, yet does not give fire with ſteel. The fol 
lowing are its principal varieties. 


Vari 


Varieties. 


1. Barytic ſulphate, or ponderous ſpar, white, fe. 
mi-tranſparent, and cryſtallized in priſms, of 
ſix ſides, two of them very large, and the 
other ſour very little, terminating in diba. 
dral ſummits. Theſe cryſtals are diſpoſed in 
an oblique poſture, on maſſes of the ſame m. 6 
ture with themſelves. They reſemble ob. 
long ſquare plates, the four ſides of which 
have been cut obliquely. They are often 


covered with yellowiſh rhomboidal cryſtals I 
This, as well as the following ſpecies, is cal ſtance 
led ponderous ſpar in tables. was { 

2. Barytic ſulphate, or milk-white ponderous ſpar, ties, 
in tables, but not having the ſides cut aſlant, ſiſts © 
It is not regularly cryſtallized, but is found in Iparkl 
tolerably thick layers, arranged one over ano IS opa 
ther. It is often incruſted with a red duſt, er 
reddiſh filver ore, or pyrites. above 

3. Round, /emi-chatoyant, barytic ſulphate or p olour 
derous ſpar : Bologna ſtone. It conſiſts of 3 hinks 
number of converging filaments united into Mar 
laminæ, arranged one over another. Thu ulphat 
variety is better known than any of the others, 5 

on account of its being phoſphoric, It plain A 7 
To 


pertcQly 
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Varieties. 
ly appears to have been agitated and worn by 
water. 
4. Octohædral barytic ſulphate or ponderous ſous: 
It cryſtallizes like alum. The ſummits of the 
pyramids are often truncated, fo as to form a 
decahædral figure. It exhibits a number of 


other varieties, rent, as its angles are pro- 


ie longed or truncated. 

» 0 5. Duode cike beryilh ſulphate or ponderots 
the ſpar. It is of the form of certain garnets and 
ha- ſome pyritous ſtones. It is ſeldomer to be 
din met with than the preceding ſpecies. 

nz. 6. Pyramidal barytic ſulphate, or ponderous ſpar, 
ob Both this and the preceding variety appear in 
hich M. Daubenton's table“. 

ten 


Male I conſider as a variety of ponderous ſpar, that ſub- 
ſtance which is known by the name of pear! ſpar, and 
was formerly, as well as moſt of the preceding varie- 
ſpar, ties, ranked among the /eienitous ſpars. This ſpar con- 
ſits of ſmall rhomboidal ſcales, which are generally 


ſparkling, and obliquely diſpoſed one over another. It 
is opaque, brilliant, ſeemingly micaceous, and ſcattered 
yer calcareous ſpar, quartz, or the firſt of the varieties 
above deſcribed. It is of a yellow or a dirty green 
olour, ſometimes of a ſilver white. The Abbe Haüy 
hinks it to be a genuine calcareous ſpar. 
Margraaf, who examined ſeveral yarieties of barytic 
ſulphate, ſuch as Bologna ſtone and white opaque 
H 3 ponderous 
* Kirwan's families of the ſpecies of barytic ſulphate, in the 2d 
dit, of his Mineralogy, differ ſo much from the above varieties, 


as to prove that the native varieties of this ſalt are as yet but im- 
perfectly known. H. 
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liver of ſulphur in cryſtals. 


derate heat, it ſuffers no alteration. 


it exhibits a very lively bluiſh light. 


the Bologna ſtone, 


him think it contained filver. 


ous ways they could contrive. 


ponderous ſpar, imagined it to be a kind of /elenite oc 
calcareous ſulphate, mixed with a little clay, which 
rendered it inſoluble. But Gahn, Scheele, and Ber. 
man, found it to be that peculiar earth to which we 
have given the name of barytes. M. Monnet has like. 
wiſe found, by examining the ſalts which it forms with 
acids, that its baſe is of a different nature from calea. 
reous earth; but he imagines it to contain ſulphur 
ready formed, and takes ponderous ſpar to be an earthy 


Barytic ſulphate, when expoſed to a violent heat, 
ſuch as that of a porcelain furnace, &c. melts into: 
glaſs more or leſs coloured. When expoſed to a mo. 
If carried into the 
dark, after being expoſed for a little to a ſtrong heat, 


Lemery tells us, 


that an Italian ſhoemaker, named Vincenzo Caſciarolo, 
was the firſt who diſcovered the phoſphoric quality d 
Finding a ſtone of this kind at the 
foot of Mount Paterno, its brightneſs and gravity mad: 
He expoſed it to fire, 
in order no doubt to extract from it if poſſible the pre 
cious metal, and obſerved, that when heated it gat 
light in the dark. Struck with the diſcovery, here 
peated the experiment, and it conſtantly ſucceedel 
with him. A number of chemiſts and naturaliſts ha: 
ſucceſſively directed their attention to this phænome 
non, and have calcined Bologna ſtone in all the vari 
The works of Potent, 
Montalhen, Mentzel, and Lemery, and the memo 
of Homberg, Dufay, and Margraaf, contain a vari) 
of proceſſes for performing this operation. 


Tu 
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This property is at preſent known to be common to 
all the varieties of barytic ſulphate. They are made red 
hot in a crucible, heaten in a glaſs mortar to a powder, 
formed into a paſſę with a little gum tragacanth, and 
divided into cakes of the thickneſs of a knife blade. 
Theſe cakes are dried, and expoſed to a violent calci- 
nation among coals in a ſtrong drawing furnace; nor 
are they taken out till the coals be entirely conſumed 
and the furnace cold. The aſhes are then blown off 
them with a pair of bellows ; they are expoſed to the 
light for a few minutes; and after this, when taken in- 
to the dark, they ſhine like a burning coal. Even in 
water they emit the ſame ſparkling light, but gradual- 
ly loſe the property; which they regain, however, on 
being heated anew. But many ſubſtances diſplay the 
u, fame phænomenon. Magneſia, chalk, calcareous ſul- 
told phate, and calcareous fluate, &c. become luminous, 
alter being heated. Macquer has obſerved the exiſt- 

t the WJ ence of the ſame property in earth of alum, ſulphate 
of potalh, Briangon chalk, and black gun-ſtone calci- 
fire WJ ned :—from which it appears that the preſence of an 
acid is not abſolutely neceflary to the production of 
care bis phenomenon. Yet ſubſtances poſſeſſing an acid, 
dilplay it in a more eminent degree than others. | 

Margraaf could obtain no product by heating bary- | 
hae tic ſulphate. The ſubſtance, he found, ſuffered no | 
ome alteration. | | 

This falt is abſolutely inſoluble in water. The 
earthy and the ſalino-terrene matters act not. upon it. 1 
The pure fixed alkalis do not decompoſe it; which is 
the moſt ſingular of all its properties. All the other 
tarths and ſalino-terrene matters have a weaker affi- 
Tiut H 4 nity 
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nity than the fixed alkalis with the ſulphuric acid. 
But barytes has a ſtronger affinity with the acids than 


| thoſe ſalts. We have therefore olferved, after Berg. 


man, that this decompoſes both ſulphate of potaſh-and 
ſulphate of ſoda. It has the ſame igſtuence on ainmo. 
niacal ſulphate, ' _ * 

The mineral acids cannot act on barytic ſulphate; 
for the ſulphuric acid adheres with greater force than 
any of them to the earthy baſe of this ſalt. The new 
tral ſalts, excepting carbonate of potaſh and of ſoda, 
are equally incapable of acting upon barytic fulphate, 
Theſe two ſaline ſubſtances, however, decompoſe it by 
double affinity, The barytes is ſeparated from the {ul. 
phuric, becauſe it is attracted by the carbonic acid; 
while the fixed alkali acts with equal force on the ſul. 
phuric acid. This decompoſition is effected by expo- 
ſing to a ſtrong heat in a crucible, a mixture conſiſting 
of two parts of carbonate of potaſh and one of barytic 
ſulphate in powder. This matter, after being half 
vitrified by the heat, is lixiviated in diſtilled water, 
The liquor is fiitercd, and then affords, by evaporation, 
The matter which remains on the 
After being well waſhed, 


ſulphate of potaſh. 
filter is barytic carbonate. 
it appears i the form of very white fine pulverulent 
matter, but is almoſt always contaminated with a por: 
tion of barytic ſulphate, which has eſcaped decompo. 
ſition, 

As combuſtible bodies are capable of decompoſing 
this ſalt, we may make uſe of them when we wil 
to obtain its baſe ſeparate. 
ſalt, mixed with a portion of coal equal to an eighth 
has been expoſed to fire in a cru- 

cible, 


When a powder of this 


part of its weight, 
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cible, for two or three hours after the crucible became 
red hot, —if the matter be afterwards poured into di- 
filled water, it will inſtantaneouſſy communicate to 
the fluid a reddiſh yellow colour, with all the charac- 
teriſtics of a ſolution of earthy /u[phure : for the coal 
robs the ſulphuric acid of its oxigene, and the ſul- 
e; phur being of conſequence left ſeparate, combines with 
an the barytes, and is thus reduced to ſulphure or hepar. 
eu. This ſolution of ſulphure may be precipitated by an 
42, acid. The muriatic acid is preferred for this purpoſe, 
te. Wl becauſe it combines with the earth to form a ſoluble 
an; whereas the ſulphuric acid would form barytic 
lu WY ſulphate, which is inſoluble. The liquor is next fil- 
id; Wl tered. The ſulphur ſeparated by the acid remains on 
ſul. the filter ; and the water which has paſſed through it 
00 BY bolds the barytic muriate in a ſtate of folution. This 
ing {olution again may be decompoſed by a ſolution of car- 
yic Wl bonate of potafh : the barytes, combining with the 
ball Wi carbonic acid, is precipitated ; and theſe two prin- 
ter. diples may be again ſeparated by calcination, as we 
ion, hall ſhow under a different article. This proceſs, which 
the Wi have often performed, gives but very little barytes; 
hed, I and we find on the filter through which the ſolution 
lent Wi of the hepar has been cauſed to paſs, after being pre- 
cpitated by the muriatic acid, —nothing but a few 
particles of ſulphur, unleſs it be expoſed to a very vio- 
ent heat, To promote the decompoſition of this earthy 
alt, Bergman and Scheele have directed about a fourth 
part of fixed ſalt of tartar to be added to the mixture 
ot barytic ſulphate and coal. The ſulphur and the 
barytes are then eaſier ſeparated ; becauſe the fixed 


akali cauſes the matters to ſuffer a more complete fu- 
ion. 


From 
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From theſe two proceſſes for decompoſing barytic 
ſulphate, as well as from a view of its properties in ge. 
neral, it appears that the earth or ſalino-terrene ſu. 


ſtance, which is the baſe of this ſalt, is of a peculiy 1 
nature, diftering from aluminous earth, lime, and mag. ding 
neſia. lizat 


Barytic ſulphate is of ſome uſe in the arts. Pho. 
phoric cakes are prepared of it, and the barytes which 


It contains is extracted for the uſe of chemical labors It 
tories, ſand, 
Th 
Species Il. Barytic Nitrate. . 

The nitric acid combines readily with barytes. Te es 
reſult of the combination is a neutral ſalt, in large Be! 
hexagonal cryſtals, or ſmall irregular cryſtals, accord. moſt 
ing to M. d' Arcet. It is with great diſſiculty that e means 
obtain it in cryſtals. that c: 
Barytic nitrate is decompoſed by the action of fire, i , " 
nto a 


and gi ves out vital air. | 
It attracts the moiſture of the atmoſphere. A conf. un 


derable quantity of water, however, is requiſite 9 produc 
maintain it in ſolution. decomy 
Neither the pure alkalis, ſand, alumines, lime, nor 'ulphut 
magneſia, decompoſes it. ot ſoda 
Sulphuric acid poured into a folution of barytic nt alts £: 
ways de 


trate, immediately produces a precipitate of baryti 

ſulphate. The fluoric acid, too, robs this falt of its 

baſe. | 

Alkaline carbonate decompoſes it by a double aff 

nity. 1111s 
This ſalt is but very little known. 's entir 

Species 
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Species III. Barytic Muriate. 


Tuis falt has been as little examined as the prece- 
ding. Bergman ſays that it is ſuſceptible of cryſtal- 
lization, and does not diflolve eaſily. It may indeed 
be obtained in oblong ſquare cryſtals, pretty much 
like thoſe of ponderous ſpar in tables. 

It is liable to no alteration or decompoſition from 
ſand, aluminous earth, magneſia, or cauſtic alkali. 

The ſulphuric and the fluoric acids decompoſe this 
{alt by combining with its baſe. 

Carbonate of potaſh or of ſoda precipitates the ba- 
rytes in combination with the carbonic acid. 

Bergman reckons barytic muriate to be one of the 
moſt ſenſible re-agents, and propoſes to detect, by 
means of it, even the ſmalleſt portion of ſulphuric acid 
that can poſſibly be contained in any mineral water. 
f a drop or two of a ſolution of this ſalt be poured 
into about three pounds of water, containing twelve 
grains of ſulphate of ſoda in cryſtals, it will immediately 
produce barytic ſulphate in white ſtriæ, owing to the 
decompoſition of both the ſalts, and the union of the 
ſulphuric acid with the barytes. A portion of muriate 
of ſoda remains diflolved in the liquor. All ſulphuric 
ſalts are equally affected by this re- agent; which al- 
ways decompoſes them to form barytic ſulphate. 


Species IV. Barytic Borate. 


Ts combination of the boracic acid with barytes 
entirely unknown. Bergman aſſerts that the acid 


of 
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of borax is among thoſe which have the leaſt affinity bon 
with the ſalino-terrene ſubſtances, and ranks it in in g 
his table below moſt of the vegetable and animal thek 
acids. ied. 
air 2 
quor 
8 veſce 
Species V. Barytic Fluate. N 

| | impr 

| | and 
Tus falt is as little known as the preceding; and non! 
with many other ſaline matters that have not yet ben WW ... 1, 
examined, and on which we are therefore obliged to hofr 
be very brief, affords matter for new experiments. . 
Bergman, in his diſſertation on elective attractiom;, Ba 
aſſorts, that when fluoric acid is poured into a folution Wi i; he. 
of barytic nitrate or muriate, it occaſions a precipit Wl chemi 
tion; and that the precipitate thus produced effervel. WM... f. 
ces with the ſulphuric acid, which expels the fluoric the ae 
from it. ſor the 
This inſtance proves the fluoric acid to have a great- All 
er affinity with barytes than either the nitric or the gage t 
muriatic acid; and ſhows, that it forms, with this ſa ways | 
lino terrene ſubſtance, a ſalt much leſs ſoluble than this ſa. 
barytic nitrate or barytic muriate. ons 2 
| parts o 
| t wate 
Species VI. Barytic Carbonate. Wat 
ven it 
BaryTEs combines with the carbotzie acid to forma Ives a 
neutral ſalt poſſeſſed of ſome lingular properties, and is own 
appearing to bear ſome relation to chalk. arbona 
We have already obſerved, that it is in confegquene: N cauſt. 


of the affinity ſubſuling between barytes and the ca- 
bonic 


ric 


at- 
the 
ia 
ban 


mi 
and 


ence 
cat- 
boni 
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bonic acid, that barytic ſulphate, and. all harytic ſalts 
in general, are decompoled by alkaline carbonate; In 
theſe inſtances, barytic carbonate is always. precipita- 
ted. This ſalt is likewiſe prepared by expoſing to. the 
air a ſolution of pure barytes. The ſurlace of ihe li- 
quor is gradually covered with a pellicle, which cfer- 
veſces with acids, in conſequence of the carth's being 
impregnated with carbonic acid from the atmoſphere, 
and becoming thereby leſs ſoluble. This phænome- 
non reſembles that which is exhibited by lime-water ; 
and though barytes and lime differ widely in many of 
their other properties, yet here is a {triking analogy 
between them. 

Barytic carbonate loſes its acid when expoſed to fire. 
If heated in a retort or matras fitted to a pneumato- 
chemical machine, it gives the acid in its natural gaſe- 
ous form. Yet it is exceedingly dithcult to ſeparate 
the, acid entirely, and a very intenſe heat is requiſite 
for the purpole. 

All the mineral acids decompoſe this ſalt, and diſen- 
rage the carbonic acid. A lively efferveſcence is al- 
ways produced on the occaſion, which diſtinguithes 
this ſalt from pure or cauſtic barytes. Bergman rec- 
kons an hundred weight of this ſalt to contain ſeven 
parts of carbonic acid, ſixty-five of barytes, and eight 
i water. 

Water will ſcarce difiolve barytic carbonate ; but 
when it is itſelf impregnated with carbonic acid, it diſ- 
ves a portion of this ſalt equal to an 1550th part of 
ts own weight. From this it appears that barytic 
arbonate is ſtill more difncult of ſolution than pure 
r cauſtic barytes: for, according to Bergman, water 


diffolyes 
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diſſolves about a gooth part of pure barytes. Thi 
| falt therefore appears, in this inſtance, to be ſubject 
nearly to the ſame laws with chalk or carbonate of 
lime, and like it is precipitated when the carbonic acid 
evaporates from the water which maintained it in fo. 
lution. But in other reſpects there is a wide differ. 
_ ence between them. The ſalts which barytes forms 
with other acids, ſhow, as we have above obſerved, 
that it differs eſſentially from lime. 
| Barytic carbonate is of no uſe. It is found in nz 


ture“. 


CH AP, 


® Barytic carbonate has been found in nature, on Alſton-moor, 
in Cumberland; and in the lead-mine of Angleſark, in Lancaſhire. 
Its texture is ſtriated ; its ſpecific gravity, 4, 331. Its colour is 
a greyiſh white: It is found in ſolid maſſes, frequently rounded, 
but rarely cryſtallized. Its fracture is partly fibrous, partly con- 
choidal ; Its fragments are long and ſplintery: Its luſtre is as 2: 
Its tranſparency, 2, 3: Its hardneſs from 5 to 6 of Kirwan's eſt 
mate. It has been lately found in Argyleſhire ; or Schlangenbetg 
in Siberia; and in the pit of Iſaacfund near Freyberg in Saxony. 
H. 
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Recapitulation and Compariſon of the Mineral Salts. 


FTER the above account of the preſent ſtate of 

chemical knowledge reſpecting the properties of 
mineral falts, it may next be proper to take a brief 
comparative view of the principal characteriſtics, and 
the mutual affinities of theſe bodies. 

I. Salts are diſtinguiſhed by four general properties; 
taſte, tendency to combination, ſolubility, and incom- 
buſtibility. "Theſe properties exiſt in various degrees 
of energy; and the various degrees of their energy con- 
ſtitute the eſſential differences which diverſify ſaline 
matters. 

II. All ſalts may be arranged under four orders or 
tour principal genera. 1. Salino-terrene ſubſtances, 
which poſſeſs the properties of both earths aud ſalts. 
2. Alkalis, the characteriſtics of which are, an urinous 


tate, and the property of converting many blue vege- 
able colours to green. 3. Acids, diſtinguiſhed from 
| other 
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other ſalts by their ſour taſte, and by communicating It i 
a red colour to blue vegetable matters. 4. Middle or ſcot 
neutral ſalts, which differ from the preceding, as being atm 
of a weaker, but a mixed faline bitter taſte, and being ſom 
leſs ſoluble, &c. It a 

III. There are three ſalino-terrene ſubſtances ; pon. rot 
derous earth or barytes, magneſia, and lime. Their WW alka 
properties are pretty well known; but of their com- V. 
ponent principles we are ignorant. No chemiſt ha; quai 
hitherto ſeparated any of theſe bodies into diſtin& prin. Wi nitric 
ciples, or formed them by combination. They are, cheſe 
therefore, actually ſimple in reſpect to the preſent ſtate WM bonic 


of the ſcience. But they may, one day, perhaps be ¶ made 
decompoſed. > is not 
IV. We know of three alkalis; potaſh, called alo The b 
vegetable fixed alkali and alkali of tartar ; ſoda, like. nic, t! 
wiſe known under the name of mineral alkali or irre to 
rine alkali ; ammoniac or volatile alkali. The two firt crete, 
of theſe are dry, ſolid, cauſtic, fuſible, liable to del. I. 
quiate, &. When pure, it is impoſſible to diſtinguilh Hef the 
between them; but they are readily diſcriminated hy vii 
the manner in which they combine with acids. Hater! 
| therto we have obtained no certain experimental know. Ihe ox 
ledge of their intimate compoſition : No perſon has e £110 
ſeparated them into principles, or formed them by com-{ſti0n. . 
bination. ene w. 
The opinion which repreſents them as compound the carb 
of earth and water, is nothing more than an ingeniouMWv'th az 
fancy, which muſt be given up becauſe it is ſupporteieencurs 
by no poſitive facts. Ammoniac differs from them it ple in 


appearing under the form of an elaſtic fluid, ſtrong\yM'r acid 


edorous, and ſuſceptible of an amazing expanſion, ble bo 
por. 
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ſt is at preſent known to conſiſt of the baſes of two ga- 
ſeous ſubſtances, —inflammable gas or hydrogene, and 
atmoſpheric mephitis or azote. It is decompoſed on 
{me occaſions, and on others formed by combination. 
It appears that the two fixed alkalis likewiſe contain 
1zote, and that this ſubſtance may be conſidered as the 
alkalifying or alkaligenous principle. 

V. There are fix acids with which we are well ac- 
quainted ; the carbonic, the muriatic, the fluoric, the 
nitric, the ſulphuric, and the boracic acids. Each of 
theſe is diſtinguiſhed by its peculiar properties. The car- 
boaic, the muriatic, and the fluoric acids, are very eaſily 
made to aſſume the elaſtic or aeriform ſtate. The caſe 
is not the ſame with the nitric and the ſulphuric acids. 
The boracic acid is concrete and cryſtalline. The arſe- 
nic, the molybdic, and the tunſtic acids, of which we 
are to ſpeak in a kind of appendix to this part, are con- 
crete, but pulverulent, and never cryſtalline. 

VI. We are now beginning to underſtand the nature 
of the acids much better than formerly. The hypothe- 
lis which repreſented them as compounds of earth and 
water has been demonſtrated to be quite improbable. 
The oxigenous principle, which is the baſe of vital air, 
Is known to enter for one principle into their compoſi- 
tion. And an acid is often formed by the union of oxi- 
ene with ſome combuſtible ſubſtance ; with coal, in 
be carbonic acid; with ſulphur, in the ſulphuric ; and 
vith azote, in the nitric acid. Another fact which 
concurs to prove that oxigene 1s a conſtituent prin- 
ple in acids, is, the formation of a great many pecu- 
ar acids by the action of the nitric acid on combu- 
üble bodies. 


Vor. II. I VII, 
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VII. The acids unite, without ſuffering decompog. 
tion, with alumine barytes, magneſia, lime, the fixe( 
alkalis, and ammoniac. From theſe combination; 
there reſult a great many neutral ſalts, which at 
called compound, middle, or neutral. The ſubſtance 
which in theſe ſaline combinations neutralize the acid 
are called ba/es. 

VIII. The properties of the middle or neutral falt 
are different from thoſe of their component principles; 
in moſt of them it is impoſſible to recognize any of the 
properties of either the acid or the baſe. The baſe 
however, appears to communicate ſome general or 
common properties to neutral ſalts; for which re 
ſon we have claſſed them into genera by their baſes. 

IX. On this principle there are fix genera of neu 
tral ſalts, the order, the compoſition, and the nomen. 
clature of which, it may here be proper to lay again 
before the reader. 


Genus I Neutral Salts, with a baſe of Fixed 4 
Lali. 


Species. \ Ancicnt Names, 
I. The ſulphuric acid with potaſh. 


SULPHATE OF POTASH. arcanum duplicatum, vitrid 


Vitriolated tartar, ſal de dulu 
potafh. 


II. The ſulphuric acid with ſoda. 
SULPHATE OF SODA. Glauber ſalt, vitriol of ſoda. 


III. The nitric acid with potaſh. 
NirRArE OF POTASH. Common nitre, ſallpetre 


pecies. 


The ſul, 


monia 


Auuc 
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species. Ancient Names 
d IV, The nitric acid with ſoda. 
NITRATE OF SODA. Cubic nitre, rhamboidal nitre. 


v. The muriatic acid with potaſh. 
MugIATE OF POTASH. Digeſtive /alt, feirifoge 2 of 


Sylvius, regenerated marine /c 


VI. The muriatic acid with ſoda. 


MuxzIATE OF $004. | KD common ſalt, 


VII. The boracic acid with potaſh. 
BokATE OF POTASH. Vegetable borax. 


VIII, The boracic acid with ſoda. 


SATURATED BORATE 
SUPER 1 Common borax, tinchal. 
OF SODA, or BORAT. 


IX. The fluoric acid with potaſh. 


el 
Ul FLUATE OF POTASH 29232 
. The fluoric acid with ſoda, 
FLuaTE OF SODA. Sparry ſoda. 


I. The carbonic acid with potaſh. 


Cretaceous tartar. 


CARBONATE OF POTASH. Chalk of potaſh. 


III. The carbonic acid with ſoda. 


0 Cretaceous ſoda. 
ARBONATE OP SODA. Chalk of ſoda. 


Genus II. Ammoniacal Neutral Salts, 


pecies. Antient Names. 

The ſulphuric acid with am- 

moniac. 

Glauber*s ſecret ammoniacal ſalt, 
ammoniacal vitriol. 


I 2 II. The 


AMMONIACAL SULPHATE. 


— 
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Species. Ancient Names, 


II. The nitric acid with ammo- oo 
niac. IV. 1 
AMMONIACAL NITRATE. Ammonacal nitre. 0 
© | | 
5 III. The muriatic acid with am- v. II 
1 moniac. C 
18 AMMONIACAL MURIATE. Sal ammoniac. 
VI. T. 
IV. The fluoric acid with ammo- | C. 
niac 
AMMONIACAL FLUATE. 
V. The boracic acid with ammo- Species. 
niac. | I. The 
A MMONIACAL BORATE. TY 
VI. The carbonic acid with am- Ma 
moniac. 
N Engliſb ſal volatile. L The 
AMMONiACAL CARBONATE. Concrete malatile allali. os 
Ammoniacal chalk. Mac 
. f 
Genus III. Calcarcous Neutral Salts. II. The 
nelia 
species Ancient Names, Mas 
I. The ſulphuric acid with lime. —_— 
* Vs 
( Plaſter. © | 
3 (- hum. neſia. 
Calcar Oos SULPHATE, =, CO 
| a N 3 *e{-nites = Mac: 
{ Calcareous vitriol, 
{1 5 The be 
5 II. The nitric acid with lime. neſia. 
4 CALCAREOUS NITRATE. Calcarecus nitre. Mac: 
3 ITI. The muriatic acid with lime. . The e. 
I | Fixed ſal ammoniac, oil of | neſia. 
L U I T * . 
1 : CALCAREOUS MURIATE Calcareous marine hall. 
{ | Macs 


> * 


| "Io IV. I 
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Ancient Names. 


Species. 


Iv. The fluoric acid with lime. 


ſpar or 2 Harry fluor, 


fluorated {i 


CALCAREOUS FLUATE. 


** ſoar, vitreous ſpar, fufible 


v. The boracic acid with lime. 
CALCAREOUS BORATE. 


VI. The carbonic acid with lime. 
Chalk, calcareous ſpar, calcareous 


N LIME, 
CarBONATE OF IN. $44" 


Genus IV. Magngſian Neutral Salts. 


Species. Ancient Names. 
J. The ſulphuric acid with mag- 
neſia. 


MacxESIAN SULPHATE. 


_ Epſom or Sedlitz, bitter 
rtic ſalt, vitriol of magus· 


I. The nitric acid with magneſia. 
MacxESIAN NITRATE. 


I. The muriatic acid with mag- 
neſia. 


Macxesian n Marine ſalt, with a baſe of magneſia. 


V. The fluoric acid with mag- 
neſia. 


MacneSIAN FLUATE. 
The boracic acid with mag- 
neſia. 


MAGNESIAN BORATE. 


I. The carbonic acid with mag- 


of i neſia. 
Eſcrveſceni magneſia. 
Macvrstax CARBONATE. Mild, aerated magngſia. 
v. 1 ; Magnefian chalk. 
| I 3 | Genus 


* 
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Y dpecie 
Genus V. Aluminous Neutral Salis. "IT 
Species. | | Ancient Names, 1 
I. The ſulphuric acid with alu- 
F minous earth. III. 1 
ALUMINOUS SULPHATE. Alum, vitriol of clay. r) 
| B 
| II. The nitric acid with alumi- IV. T. 
| nous earth. | 
ALUMINOUS NITRATE. 5 5 1 11. 
III. The muriatic acid with alu- 
minous earth. VI. Th 
Argillaceous marine ſalt, 
Aruminous MURIATE. j re ad 1 
IV. The fluoric acid with alumi- * 
nous earth. Wo 
Sparry clay. LLCIT n 
ALUMINOUS FLUATE. Argillaceont floor. and th, 
potaſh, 
V. 'The boracic acid with alumi- of ſoda, 
nous earth, | | Bates 7 
ALUMINOUS BORATE. Argillaceous borax. 
ales e 
VI. The carbonic acid with alu- Hall tr. 
minous earth. | hiſtory 
ALUMINOUS CARBONATE. 17 bo ey 6 XI. I 
poſſeſſes 
Genus VI. Neutral Salts, with a Baſe of Barytes, ay be 
Barytic Neutral Salts. teriſtic x 
| hre, air, 
5 | Antient Names. order to 
1. The ſulphuric acid with barytes. muſt ca 


2 PIR Ponderous ſpar. 
ARYTIC $SU . Barotic vitriol. 


II. T 


. 
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dpecies. 1 
II. The nitric acid with barytes. 


Ponderous niire. 
BARTTIC NITRATE. a 


Barotic nitre. 
III. The muriatic acid with ba- 
rytes. | 
BaryTIC MURIATE. Ponderout marine ſalt: 
IV. The fluoric acid with barytes; 
Barrie FLUATE. : 


v. The boracic acid with barytes. 
BaxvyTIC BORATE. 


TytCs. Cretaceous ponderous earth. 


VI. The carbonic acid with ba- Aerated ponderous earth, 
E chalk. 


BarvyTiC CARBONATE. 


X. To theſe neutral ſalts we may join thoſe which owe 
their nature to the arſẽnic, the molybdic, the tunſtic, 
and the ſuccinic acids; calling the firſt, ar/eniates of 
potaſh, of ſoda, Sc.; the ſecond, molybdates of potaſb, 
if ſoda, animoniacal, calcareous, Fc. ; the third, tun- 
hates of potaſh, of ſoda, of lime, Fc. ; the fourth, ſuc- 
cinates of potaſh, magneſia, aluminous earth, Wc. We 
Hall treat of theſe four genera of neutral ſalts in the 
hiſtory of metallic and bituminous ſubſtances. 

XI. Each particular ſalt, whether ſimple or neutral, 
poſſeſſes certain peculiar characteriſtics, by which it 
may be diſtinguiſhed from all the reſt. Theſe charac- 
teriſtic properties are taſte, form, and alterability—by 
hire, air, earths, and the various ſaline ſubſtances. In 
order to learn to diſtinguiſh ſaline bodies readily, we 
muſt carefully ſtudy all their properties, compare them 
with 


I 4 
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with one another, and mark their differences and con. 
trarieties. | | 
XII. Tho' moſt ſimple ſalts, and {till more the neutral 
ſalts, be almoſt always products of art, yet nature 
ſometimes affords them at the ſurface, or a very littl 
beneath the ſurface of the earth. Pure barytes or mag. 
neſia has not been yet found in nature. Places lying 
near volcanoes afford lime: the fixed alkalis never ap. 
pear in a cauſtic ſtate, but always in combination with 
acids on the ſurface of the earth: the carbonic acid i; 
diffuſed through the atmoſphere, fills ſome ſubterra. 
neous cavities, and exhales from certain waters: the 
muriatic acid appears to exiſt in a free ſtate on the ſur. 
face of the ſea : the fluoric acid is never found but in 
combination with lime: the nitric acid is found beſide 
or among putrifying matters: the ſulphuric acid ha 
been found in cryſtals by M. Baldoſtari in a grotto be 
longing to the baths of St Philip in Italy, and by M 
Dolomieu in a grotto on Mount Etna. M. Vandell 
has obſerved, that in the neighbourhood of Sienna and 
Viterbo, a ſolution of the ſulphuric acid in water fil 
trates through the rocks, The ſulphureous acid 1s con- 
tinually diſengaged in places expoſed to the force 
volcanic fires. M. Hoeter has obſerved the boract 
acid in ſolution on the water of ſeveral lakes in Tub 
cany. | 
XIII. Of the forty-two principal“ ſpecies of new 
tral ſalts, of which we have given the hiſtory, only the 
following 
We ſpeak not here of the modifications of theſe ſalts called i 
Pbites, nitritet, oxigenated muriates, c. nor of the twenty-eight ſye 
cies which owe their formation to the metallic and bituminous acids: 
the number of the neutral ſalts would by that means be much incre# 
ſed; and beſides, it does not appear that theſe ſalts exiſt in nature. N 
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following perfect neutral ſalts, that is, with a baſe of 
fixed alkali, are to be found on the ſurface of the earth, 
in the waters, or in the fluids of organized bodies: Sul- 
phate of potaſh in vegetables; ſulphate of ſoda in wa- 
ter and in ſome plants; nitre in vegetable juices, and 
in earths impregnated with putrid matters; muriate of 
potaſh in waters and in marine plants; muriate of ſoda, 
in earth, water, vegetables growing on the ſea ſhore, 
and animal humours ; carbonate of potaſh in vege- 
tables ; carbonate of ſoda in an effloreſcence, to the 
carth, on ſtones, and in animal humours; there is 
ſome uncertainty in reſpect to borax. Nitrate of ſoda, 
fuate of potaſh, fluate of ſoda, and borate of potaſh, are 
always products of art. 

XIV. We know of no ammoniacal ſalts exiſting 
ready formed in nature, but ammoniacal muriate, which 
is found in places contiguous to volcanoes, and ammo- 
niacal carbonate which is formed in putrid animal mat- 


en ers: ammoniacal ſulphate, ammoniacal nitrate, ammo- 
nd Mniacal ſluate, and ammoniacal borate, are always form- 
fed by the chemiſt in his laboratory. 


XV. Calcareous neutral falts abound over the ſur- 
of ace of the globe. We know but of ſix ſpecies of this 
act Menus of neutral ſalts; and five of theſe have been found 
ſul In nature. Calcareous ſulphate or ſelenite exiſts in 

pretty extenſive ſtrata in hills: carbonate of lime, or 
gen- calcareous matters, compoſes a conſiderable part of the 
the terior ſtrata of the globe: calcareous nitrate is al- 
rings found with common nitre in the beds in which 
4% 1s produced: calcareous muriate, in like manner, al- 
t ſpeNays accompanies muriate of ſoda: calcareous fluate is 
cies Wound! in great plenty in mines, 


. XVI, 


fluate, or magneſian carbonate. The laſt of theſe, hoy: 
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XVI. Magneſian ſalts are much leſs copious in 14; 
ture; none of them bur magneſian ſulphate and mag. 
neſian muriate, which are found diffolved in various 
waters, can be ſaid to exilt in nature: magneſian nj. 
trate indeed is ſometimes met with, but always in very 
trifling quantities. Nature has not yet exhibited ty 
our ' obſervation either magneſian borate, magneſian 


ever, appears to exiſt in ſome ſtones. 

XVII. Barytic ſulphate is the only one of the fix ba. 
rytic neutral ſalts that has been found in any abun. 
dance in the mineral kingdom. It is found in the 
cliffs of hills, and always in the neighbourhood of 
mines. Neither barytic nitrate, muriate, borate, nor 
fluate, has as yet been known to exiſt in nature; but 
pure barytic carbonate was, ſome years ago dil. 
covered in England, finely cryſtallized, and in large 
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maſſes. 

XVIII. Aluminous ſulphate is almoſt the only alu 
minous ſalt found in nature. It is met with in place 
adjacent to volcanoes, and among earths that have 


N. 
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been expoſed to the action of volcanic fires. It appean from 
alſo in an effloreſcence, on decompoſed lava, &c. P.. gener: 
rites in an eſſloreſcent ſtate likewiſe contains a portion d conſid 
it. As to aluminous nitrate, muriate, borate, or fluateMf iibility 


theſe are never found among the products of nature ſalts. 
Aluminous earth 1s often combined with the carbonic Cry 
acid, and there is ſcarce any earth of the kind fron bodies 
which more or leſs of the carbonic acid may not b "<gula: 
odtained by ſtronger acids. to that 
al min 


nent in 


CHAP. III. 


An Examination of ſome general Properties of Salts, par- 
ticularly Cry/tallization, Fuſibility, tendency to Effſo- 
reſce or Deliquiate, Solubility, Fe. 


N our hiſtory of ſimple and neutral falts, we have 
conſidered the properties of each ſalt ſeparately : 
but it may be likewiſe proper to compare them ; for, 
from the compariſon, we may be able to deduce ſome 
general principles concerning them. Here, then, let us 
conſider in this point of view the cryſtallization, fu- 
ſibility, effloreſcence, deliqueſcence, and ſolubility of 
ſalts. 1 
Cryſtallization, conſidered as a general property of 
bodies, is a property by which they tend to aſſume a 
regular form, when placed in circumſtances favourable 
to that particular diſpoſition of their particles. Almoſt 
all minerals poſſeſs this property; but it is moſt emi- 
nent in ſaline ſubſtances. The circumſtances which are 
favourable 
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favourable to the cryſtallization of ſalts, and without 
which it indeed cannot take place, may be all reduced 
to the two following: 1. Their particles muſt be di. 
vided and ſeparated by a fluid, in order that the cor. 
reſponding faces of thoſe particles may meet and unite, 
2. In order that this union may take place, the fluid 
which ſeparates the integrant parts of the ſalt muſt be 
gradually carried off, ſo that it may no longer divide 
them. From this it may be underſtood, that cryſtal. 
lization takes place by virtue of the mutual affinity 
ſubſiſting between the particles of cry{tallizable bodiez, 
by which they tend to unite into one aggregate mak, 


afſu; 
req 
ther 
obta 


; : cryſt 
Theſe conſiderations lead us to think that the integrant OM” 
; uail 
parts of ſalts have peculiar forms: and that the form L 1 
. . . CT | 
of the integrant parts of the ſalt gives to the cryſtal its ) 
F cefla1 
particular figure. The ſame conſiderations lead us 10 
a olvec 
farther to conclude, that the integrant particles of ſalts 
; | | tion, 
are ſmall irregular-fided polyhædrons, ſome of ther 2 
| artic 
faces being larger, others ſmaller, and that the largell * ; 
; 14 ate 
of their faces moſt naturally meet and unite, Thus f 5 
8 tic 
being allowed, it will be readily underſtood, that when 7 
. . . met w 
the fluid which ſeparates theſe particles is carried off Pp 
e th 


their correſponding faces will reunite ; and if the fluid 1 
go off ſlowly, ſo as to give the ſaline matters time for ſuch 

a regular arrangement, and to allow them to bring * 3 
their correſponding faces into contact, the cryſtalliaa Wi 
tion will then be regular. But again, if the fluid be ceſs co 
too quickly carried off, the ſaline particles muſt unite thoſe f 
haſtily, not by their correſponding faces, but by thole bs 
which are the moſt contiguous to each other, and the rery fc 
cryſtallization will then be irregiilar, and the form al luble 


the cryſtals not eaſy to determine. Nay, if the ſolu- 
| tion 
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tion be very ſuddenly evaporated, the ſalt will appear 
in 2 concrete maſs, with nothing of a cryſtalline 
form. | 

Theſe are the principles on which we proceed when 
we attempt to make ſaline matters aſſume the cryſtal- 
line form. All falts are ſuſceptible of cryſtallization ; 
but they do not all cryſtallize with equal readineſs. 
Some ſalts cryſtallize ſo readily, that we can make them 
aſſume the cryſtalline form at pleaſure. Others again 
require more care and many precautions. And, laſtly, 
there are ſeveral which we have not yet been able to 
obtain in cryſtals. In order to ſucceed in attempts to 
cryſtallize ſalts, it is requiſite for us to be well ac- 
quainted with the circumſtances moſt favourable to the 
cryſtallization of each. In ſuch operations it is a ne- 
ceſſary condition that the ſaline ſubſtances be firſt diſ- 
ſolved in water: but ſome ſalts are ſo difficult of ſolu- 
tion, that it is almoſt impoſlible to make their integrant 
particles unite regularly. Such are calcareous ſul- 
phate, calcareous carbonate, calcareous fluate, and ba- 
rytic ſulphate. In nature, theſe neutral ſalts are daily 
met with in very regular cryſtals ; but art cannot imi- 
tate them but by a very tedious proceſs; nay, a num- 
ber of eminent chemiſts deny the poſſibility of any 
ſuch proceſs. I take my account of it from M. A- 
chard, who afferts, that by this proceſs he obtained 
calcareous carbonate in cryſtals. This ingenious pro- 
ceſs conſiſts in making water that has long ſtood over 
thoſe ſalts which diſſolve with ſo much difficulty, to 
run along a very narrow canal, and there evaporate 
very flowly. Again, there are other ſaline matters fo 
ſoluble, and ſo much diſpoſed to remain in union with 


water, 
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water, that it is exceedingly difficult to ſeparate then 
from it, and make them cryſtallize regularly. This 
is the character of all deliquiating falrs, ſuch as calez 
reous and magnefian nitrate and muriate. , 
Each particular ſalt, no doubt, mult cryſtallize in 
way peculiar to itſelf ; or, what is the ſame thing, the 
molt minute particles of every ſaline ſubſtance muſt 
have a determinate form, by which they are diſtin. 
guiſhed from the integrant particles of every other fa 
line matier. This is doubtleſs the cauſe of that amazing 
variety of forms which cryſtalline bodies exhibit. The 
ſimple falts, from the ſalino-terrene ſubſtances to the 
ſtronger acids, have ſcarce ever a diſtinct, determinate 
phate 
alcar 
ucted 
heſe { 


form: and there are but a few circumſtances which en 
cauſe them to cryſtallize without totally deſtroying 
their ſaline properties; which actually happens to the 
oxigenated muriatic and the concrete ſulphuric acid 


The cauſtic alkalis, however, cryſtailize in plates, ac WF'hich 
cording to M Berthollet, and the acid of bozax is wut if | 
known to exhibit the ſame figure. But, exceptig s F. 

theſe two, none of the ſimple ſalts can be made to r late. 
ſume any regular form, either becauſe their natu erce a 
does not admit of it, or becauſe the means which ular | 
employ are inadequate to the purpoſe, But all the Co 
neutral or middle ſalts naturally aflect a regular form'ts as 

and we can even cauſe moſt of them to aſſume or is eaſ 
ſign it at pleaſure, When we conſider this property Mee as 1 
which neutral ſalts are fo eminently diſtinguiſhed fro mes i 
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the ſimple, we are at a loſs to determine whether it 

owing to the acids or to the alkaline baſes by which 

they are neutralized : but it cannot be excluſively 1 

ſcribed to either the one or the other; for the ſame Wor co, 
| ci 


tion 0 


Tature 


Salta. 143 


eid in combination with various baſes often forms cry. 
ſtals of a great variety of ſigures; while again the ſame 
baſe in combination with various acids often exhibits a 
like diverſity of forms. The cryſtallization of neutral 
ſalts is therefore to be aſcribed to a total change of the 
properties of both the acid and the baſe. 

There are three ways of making ſalts cryſtallize, 
commonly practiſed in the laboratory. 1. The firſt is 
evaporation. This proceſs conſiſts in heating a ſaline 
ſolution till the water by which its particles are kept 
ſeparate be reduced to vapour. The flower the eva- 
poration, ſo much the more regular will the cryſtalliza- 
tion of the ſalts be. The proceſs for cryſtallizing ſul- 
phate of potaſh, muriate of potaſh, muriate of ſoda, 
alcareous ſulphate, and magneſian carbonate, is con- 
ucted on this principle. When a ſolution of any of 
heſe ſalts is evaporated by a boiling heat, the form in 
hich the ſalt is obtained, is far from being regular: 
ut if placed on a ſand bath, of the heat of nearly 133% 
5' F. the fame ſolution conſtantly gives either ſooner 
pr later very beautiful regular cryſtals: And there is 
carce any ſalt which may not be made to aſſume a re- 
pular form by this proceſs judiciouſly conducted. 

Cooling is ſucceſsfully applied to cryſtallize ſuch 
its as are more ſoluble in warm than in cold water. 


r eaſy to ſee, that a ſalt of this nature will cryſtal- p 
1y ze as ſoon as the water in which it is diſſolved be- W 
fronWomes incapable of maintaining it fully in ſolution, in | | 
it enſequence of its temperature being diminiſhed. That A 
whichertion of the ſalt which owed its ſolution to the tem- 4 
ely Nature of the fluid, is gradually ſeparated as the li- 1 


nor cools; and when the water becomes quite cold, 
no 
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no more of the ſalt remains diſſolved but what is { 4 
luble in cold water. In this proceſs, as in the former, 0m 
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when theſolution is cooled themoſt lowly, and the faline 8 
particles are ſuffered to unite their correſponding fr. — 
ces, the cryſtals are then moſt regular : And therefor 0 
folutions of ſalts ſhould be for ſome time expoſed to x oY 
certain degree of heat; which ſhould be afterwards d 3 
miniſhed gradually till it be reduced to the loweſt de ii 
gree requiſite. It is to be obſerved, that all falt ſu. n 
ſceptible of cryſtallization by this proceſs, are in gene 1550 
ral much more ſoluble than thoſe which are cryſtallize * 
by the firſt proceſs; as they are at firſt diſſolved in "ON 
boiling water, if the ſolution be ſuddenly cooled, the 5 it 
falt falls to the bottom in a ſhapeleſs maſs ; but if pu OW 
on a ſand-bath, and flowly cooled, the cryſtallization gls, 
always regular. By this means ſulphate of ſoda, = . 
carbonate of potaſh, carbonate of ſoda, ammoniaci "Ip 
muriate, &c. are obtained in fine cryſtals. might 
3. The third method of cryſtallizing ſalts is ſpontaneow "DM 
evaporation. Thus 1s obtained by expoſing a very pur "i 
ſolution of the falt which we wiſh to cryſtallize, to the The ſp 
temperature of the atmoſphere in a glaſs or ſtone ve * 
ſel covered with gauze; which prevents any Cuſt fron =O 
falling into the liquor without retarding the eva om. 
tion. The veſſel with the ſolution is to be ſet aſide i der, 
an apartment not otherwiſe occupied, and there ſuf e liqui 
ed to remain till cryſtals appear; four or five month point at 
or perhaps a longer ſpace, will ſometimes elapſe ben lallize. 
that happen. The largeſt and moſt regular cryſtals a Bea 
uſually obtained by this proceſs, Did time allow) of ſalts, 
might be applied to all falts ; for | by means of it the hat ops 
are obtained in the higheſt purity. It is abſolutely * to eſt; 
Cella vol. 
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ceſſary for the cryſtallization of nitrate of ſoda, mu- 
1 riate of ſoda, borax, aluminous ſulphate, magneſian 
5 ſulphate, ammoniacal ſulphate, ammoniacal nitrate, 
: &c. 
J On ſome occaſions two or more of theſe proceſſes are 
4 employed together ; as for inſtance, in the cryſtal- 
"WT jization of falts which have a ſtrong tendency to de- 
* liquiate, ſuch as calcareous nitrate, calcareous mu- 
1 nate, magneſian nitrate, and magneſian muriate. So- 
e [utions of theſe ſalts are firſt powerfully evaporated, and 
* then expoſed to an extreme cold. But this method 
erer gives regular cryſtals; and ſometimes we obtain 
q by it nothing but ſhapeleſs concrete maſſes. The rea- 
# on why we are able to cryſtallize ſo few of the neutral 
u ars, is our not knowing exactly in what ſtate of con- 
L centration the ſolutions of various ſalts muſt be, in order 


that they may afford cryſtals. Though this knowledge 
might eaſily be obtained, as nothing but time and pa- 
tience are requiſite for the purpoſe, yet chemiſts have 
not made it ſufficiently the obje& of their attention. 
The ſpecific gravities of ſaline ſolutions muſt be obſer- 
red, in order that we may come to know the degree of 
concentration requiſite for the cryſtallization of each. 
In ſome operations on ſalts in the great way, an areo- 
meter, or inſtrument for meaſuring the ſpecific gravities 
of liquids, has been happily employed to determine the 
point at which the ſolution might be expeCted to cry- 
ſtallize. | 

Beſide theſe methods of effecting the cryſtallization 
of ſalts, there are feveral circumſtances favourable to 
that operation, the influence of which it will be proper 
to eſtimate. Gentle agitation ſometimes cotnributes to 
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effect a cryſtallization, which might otherwiſe not ſuc, 
ceed, When veſſels containing ſaline ſolutions a 
ſhaken or removed from one place to another, we ſome. 
times ſee cryſtals inſtantly formed, though the ſaline 
matter was immediately before entirely in ſolution, 
The contact of the air is indiſpenſibly neceſſary to the 
formation of cryſtals. It often happens that a faline 
ſolution, though evaporated to the proper point, give 


have 
crylt: 
readi! 
highl 
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gular 
;afſue! 
may n 


no cryſtals, on account of its being confined in a clok Af 
flaſk ; whereas, if it were expoſed to the air in an open It was 
veſſel, it would cryſtallize with great rapidity. Rot reta 
elle the elder made this obſervation in a very accurats Wrince | 
manner. The form of the veſſels, too, and extraneous Mint rec 
matters happening to be intermixed with the ſolution, ſulphat 
have great influence on the cryſtallization of a fal ſoda ; 
The firſt of theſe circumſtances modifies the figure of HMize: a: 
the cryſtals, and diverfifies them in an amazing man» ion, ſo 
ner. Thus, threads or {mall ſticks are put into veſſeh deing © 
containing ſaline ſolutions, to make them cryſtallize No two 
with greater regularity. The cryſtals are depoſited on Wiſerred f 
the threads, their baſes are then very narrow, and they bular cr 
therefore aſſume a more regular form than when they f its cr 
fall upon the ſides of earthen pots, or any of the other Hater, 
veſſels commonly made ule of in this proceſs ; which ne ſubſ 
being oblique, irregular, and unequal, mutilate and ation i 
deſtroy the regularity of cryſtals. Extraneous bodies n; be 
immerſed into ſolutions of ſalts are often ſerviceable; When d. 
they cauſe the cryſtallization to take place ſooner thanit Warency 
would otherwiſe have done. A bit of wood or a ſtone Whreater, | 
thrown into a ſalt ſpring, becomes a baſe on which the Nation. 
water depoſites cryſtals of muriate of ſoda. Some che ate of (c 
miſts, in conſequence of obſerving this phanomenon, ty of w 


have 
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have been induced to propoſe the immerſion of ſaline 
cryſtals into faline-ſolutions, which do not cryſtallize 
readily. Several have aſſerted this circumſtance to be 
highly favourable to the cryſtallization of ſuch falts as 
cannot without great difficulty be obtained under a re- 
gular form. Theſe are the chief circumſtances which 
influence cryſtallization. Future obſervation, no doubt, 
may make chemiſts acquainted with many more. 

A falt cannot be ſeparated from the water by which 
it was diſſolved, ſo as to aſſume a regular form, unleſs 
it retain ſome part of the fluid. The reader may con- 
vince himſelf of this fact by taking a portion of ſome 


ſulphate or borate of ſoda calcined, or dried ſulphate of 
ſoda ; diflolving it in water, and cauſing it to cryſtal- 
lie: and it will be found to have gained an augmenta- 
ion, ſometimes even of an half more, in conſequence of 
deing cryſtallized; that is, an ounce of ſalt will increaſe 
o two ounces by cryſtallization. Chemiſts have in- 
erred from this fact, that a falt when formed into re- 
zular cryſtals, contains more water than when deprived 
ff its cryſtalline form by the action of fire or air, This 
rater, which though not one of its principles as a ſa- 
ine ſubſtance, is yet eſſentially neceſſary to its cenfor- 
nation into cryſtals, they call the water of cry/ſtalliza- 
on; becauſe it is in fact an element of faline cryſtals. 
Then deprived of this water, cryſtals loſe their tran- 
parency and regularity of form. Salts contain, ſome a 
eater, ſome a leſs quantity of this water of cryſtal- 
the ration. Some ſalts, ſuch as ſulphate of ſoda, carbo- 
he: Nate of ſoda, and aluminous ſulphate, contain a quan- 
on, ey of water equal to half their weight; others, ſuch 
We K 2 as 
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alt reduced to a powder by heat, ſuch as aluminous 
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as nitre, muriate of ſoda, &c. poſſeſs but a ſmall por. 


tion of water. The various proportions in which the 
water of cryſtallization ſubſiſts in the various ſalts, hay 
not yet been accurately determined. Salts may lose 
this water without ſuffering any alteration of their in whe 
timate nature; and the water itſelf is perfectiy p will 
like diſtilled water. othe 

As from what we have ſaid concerning the cryſtal. caſe, 
lization of ſalts, it appears that ſaline ſubſtances are it be 
all cryftalli-ed by the lame proceſs, but obey differen if this i 


nic 
| ſalt 
is te 


pear 


laws in their formation into cryſtals; it is plain that W whic! 
may take advantage of this circumſtance, when ven are, | 
tempt to ſeparate different ſalts from one another. Thu falts ! 
a falt which cryſtallizes by cooling may be obtain an un 
entirely ſeparate from another which cryſtallizes ore al: 
by continued evaporation ; in this manner are the nv fame +: 
riate-of ſoda and the ſulphate of ſoda contained in th as the 
ſpring-waters of Lorraine, ſeparated from each otha ing ul: 
It often happens, however, that two ſalts, when et ol 
ſolved in the ſame water, are ſo blended togeibe bere {t 

that repeated ſolutions and cryſtallizations are neui mitt. 
ſary to effect an entire ſeparation between them. Th Laſt] 
obſervation holds ſtill more ſtrongly in regard to t tall. 
ſalts which are ſubje& to the ſame laws of cryſtalluWuother 
tion. Theſe are much more difficult to ſeparate fronWQ'o!ution 
each other, eſpecially if there be a number of tas a gr 
together. For inſtance, if the ſame water ſhould Hf wine 
pen to contain four different ſalts, all equally diſpo n all of 
to cryſtallize by either evaporation or cooling, it woulucnitru 
not be poſſible to ſeparate them by one or two fuchs, dit 
five proceſſes of cryſtallizaticn : but the operation voi Alubilit) 
eral dif 


require to be many times repeated, in order that! 
— pl 
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nice variations which diverſify the characters of thoſe 
ſalts might be brought to diſplay themſelves : For it 


zs to be remarked, that though two or more ſalts ap- 


pear ſubject to the ſame laws of cryſtallization; yet 
when minutely obſerved, the cryſtallization of the one 
will be always found diſtinguiſhed from that of the 
other by ſome ſlight differences. Were this not the 
caſe, they would always cryſtallize together, nor would 
it be at any time poſſible to obtain them ſeparate; but 
this ſcarce ever happens, even in regard to thoſe ſalts 
which cryſtallize in-the moſt uniform manner. There 
are, however, ſome exceptions from this rule : ſome 
ſalts have a peculiar tendency to mutual adheſion, or 
an uncommon affinity with each other. Of this kind 
ue all neutral ſalts which owe their formation to the 
fame acid, and cryitallize by the ſame proceſs ; ſuch 
as the magneſian and ammoniacal ſulphates. But theſe 
ſogular phænomena of neutral. falts have not been as 
yet obſerved with ſufficient attention; and there is 
here ſtill farther ſcope for the reſearches of the che- 
miſt, 

Laſtly, To conclude this compendious hiſtory of the 
cryſtallization of ſalts, let us take notice that there is 
another mode of obtaining them in cryſtals. Saline 
ſolutions may be precipitated by ſome ſubſtance that 
as a greater aſhnity than they with the water. Spirit 
wine produces this effect on molt of the neutral ſalts; 
a all of them indeed but ſuch as are ſoluble in that 
nenſtruum. The ſame phenomenon takes place when 


lalts, differing conſiderably from each other in point of 


olubility, happen to be mixed together; even when ſe- 
eral different ſaline ſolutions are mixed, though the 
K 3 ſalts 
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ſalts differ not greatly as to ſolubility. Thus ſulphate 


mod 
of magneſia diſſolved in water precipitates a ſolution true 
of ammoniacal fulphate. But what paſſes on this oc. mur 


caſion has not yet- been obſerved with ſufficient atten. deco 
tion to enable me to give a particular account of this aſh a 
ſingular phenomenon, det 
Fuſion by heat was treated of when we gave the ſalts, 
particular hiſtory of each faline ſubſtance by itſelf; perty 
but we may here compare the different kinds of fuſion the fl. 
of which ſalts are ſuſceptible. Salts are liable to two WE (and. 
kinds of fuſion; the one, which is peculiar«o ſaline mat viſe 
ters, is owing to water, and is called aqueous fun: Wl t» th. 
the other, which ariſes from a different cauſe, is known Wl ploye: 
by the name of igneous fufron. Aqueous fuſion depends and it 
entirely on the water of cryſtallization ; which as it ex 
iſts in many falts in a large proportion, amounting oft 
en to half the weight of the cryſtal, is capable of dif 
ſolving ſuch ſalts when heated to the temperature of 
167% The cryſtalline form then diſappears, the ſalt 
is diſſolved, and the fuſion which takes place is in 


anoth 
latiliz. 
line m 
but m: 
phate 


1. * 
ne hig 
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fact a real ſolution. This obſervation is ſo juſt, that blim. 
when a ſalt of this nature, ſuch as ſulphate of ſoda, bo. Cryl 
rate of ſoda, or aluminous ſulphate, is kept for ſome om! 
time in this ſtate of fuſion, the water which with the WE ble al 
help of heat diſſolved it, is gradually evaporated, and Honer 


the ſalt is left dry, and no longer appears in a ſtate ec . 


fuſion. This apparent or aqueous fuſion has no rel» e 2] 
tion to true igneous fuſton ; for all falts that have been herb 
dried after being once liquefied by their water of cry © theſe 


- ſtallization are ſuſceptible of the latter. Thus muri /-»-/i--1 
of ſoda, and borate of ſoda, are melted by a ſtrong heat at 
after ſuffering aqueous fuſion and being dried up by a «'/i; 1/7 
moderate 
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moderate heat. All ſalts have not an equal tendency to 
true igneous fuſion: There are ſome, ſuch as nitrate and 
muriate of foda, which melt as ſoon as they begin to 
become red-hot : others again, ſuch as ſulphate of pot- 
iſh and ſulphate of ſoda, require a much more intenſe 
heat to melt them. Laſtly, Such is the fuſibility of ſome 
ſalts, that they are capable of communicating this pro- 
perty to other bodies fcarce fuſible by themſelves. Thus 
the fixed alkalis communicate their fuſibility to quartz, 
ſand. and all other ſiliceous earths, which are other- 
wiſe abſolutely infuſible. This property has acquired 
to theſe ſalts the title of fluxes, becauſe they are em- 
ployed to promote the fuſion and vitrification of earthy 
and metallic ſubſtances. We have already remarked in 
another place, that the laſt degree of fuſibility is vo- 
latilization. And we would here obſerve, that all ſa- 


ine matters are more or leſs volatile; not one of them 
but may be volatilized by an extreme heat. Thus ſul- 
phate of potaſh and muriate of ſoda, when heated to 
the higheſt temperature of which they are capable, are 
ſublimated into Vapour. 


0 Cryſtalized ſalts do not all ſuffer the ſame alteration 
me WY from the action of air. Some of them ſuffer no diſcern- 
the WY ible alteration when expoſed to it, but many loſe 
no ſooner or later their tranſparency and form; and of 
of theſe ſome melt down gradually, acquiring at the ſame 
lo time additional weight, while others, as they become 


pulverulent, ſuffer a diminution of weight. The ſirſt 
vt theſe alterations is called deliqueſcence, the other . 
for eſce Ace. , 

That phenomenon which is known by the name of 
celiprcſcence, is fo called becauſe the ſaline matter 
rate R 4 which 


1 


> 4 
2 : _ 


faillance was formerly uſed by French chemiſts as jj. 
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which exhibits it, then becomes liquid; and a ſalt i 
ſaid to fall into a deliquium, when it melts in this man. 
ner on coming into contact with air. The word gs. 


nonimous with deliqueſcence, but it is now become an. atme 
tiquated, and no longer appears in the writings of Wi entir 
chemiſts. The occaſion of this alteration is, that the aſh, 
ſalts attract the moiſture of the atmoſphere ; which, in Tt 
my opinion, is to be conſidered as a real elective attrac. Wi becai 
tion between the water and the ſalt, which acts with with 
ſuch ſuperior force as to ſeparate the water from te matte 
air of the atmoſphere. There are alſo differences 3 
mong falts, in regard to their tendency to deliquiate, 
both in reſpect to the rapidity with which this change 


takes place, and the point of ſaturation at which the tradtic 
phenomenon of deliqueſcence ceaſes. The fixed alk» Wi ſtrong 
lis, ammoniac gas, the muriatic acid gas, and the con-W eflore 
ccntrated ſulphuric acid, abſtract the water from the line ci 
moſphere, dry up the air, if we may be allowed u chan t! 
uſe the expreſſion, with a very conſiderable force, Ai of cry: 
abſorb a quanity of the fluid more than*qual to then i the 1 
original weight. Dry potaſh particularly diſplays d bm, 
phenomenon in a very eminent manner; ſo likewikWis here 
does the ſulphuric acid when concreted by cold. Thee line 
two ſalts firſt become ſoft, and afterwards aflume calcinat 
thick liquid conſiſtency, reſembling that of ſome oib by ſepa; 
which has cauſed the firſt to receive the name of ail ibeir cr 
tartar, and the ſecond to be called oil of vitriol. BulMſaline cr 
theſe names are improper, and more likely to miſſes it ſuffer 


than to enlighten a perſon entering upon the ſtudy dMCricd by 
chemiſtry. There are other ſalts which have a ſtron chat tho 
tendency to deliquiate, but do not attract moiſture f 
copioull 


* „„ 1 „** — 
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copiouſly or with ſo much avidity as thoſe above-men- 
tioned. Such are calcareous nitrate and calcareous mu- 
nate, magneſian nitrate and magneſian muriate.  Laſt- 
ly, There are ſome ſalts which, when expoſed to the 
atmoſphere, only become a little wet, without waſting 
entirely down, ſuch as nitrate of ſoda, muriate of pot- 
aſh, ammoniacal ſulphate, &c. 

The phænomenon of effloreſcence has been ſo named, 
becauſe the ſalts ſuſceptible of it appear covered over 
with ſmall white threads, reſembling thoſe ſublimated 
matters which are known in chemiſtry by the name of 
frvers. This property is the direct contrary of deli- 


ec, WY queſcence. In the inſtance of deliqueſcence, the ſaline 
oe Wi cryſtals decompoſe moilt air; becauſe the elective at- 
he WH traction ſubſiſting between the ſalt and the water is 


ſtronger than that between the water and the air. In 
efloreſcence, again, the atmoſphere decompoſes the ſa- 
line cryſtals, as having a greater affinity with water 
than the ſalts. In effloreſcence, therefore, the water 
of cryſtallization is abſtracted from the ſalts ; and this 
i the reaſon why ſalts, when they effloreſce, loſe their 
form, their tranſparency, and a part of their bulk. It 
wie here of importance to obſerve, that all effloreſcent 
hee faline cryſtals ſuffer from heat. It is a kind of cold 
ie calcination which ſlowly decompoſes eryſtallized ſalts, 
dil by {cparating from, them the water to which they owe 
oil (their cryſtalline form, and all their other properties as 
Bu aline cryſtals. When a ſalt therefore effloreſces entirely, 
Heal ſuffers exactly the ſame loſs of weight as when it is 
dy aicried by the action of fire. We may farther remark, 
rongtiat thoſe ſalts whoſe cryſtals efloreſce, belong to the 
Ire | claſs 
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claſs which is the moſt ſoluble, and cryſtallizes by cool: 


ing. 


Effloreſcence, like deliqueſcence, is not exactly the 
ſame in all the neutral falts ſuſceptible of it. Some, 
ſuch as ſulphate and carbonate of ſoda, efloreſce read 
ly and entirely, ſo that after exhibiting this phænome. 
non, they are found to be wholly reduced to a fine whit 
duſt. As they appear to have loſt, in conſequence of 


this decompoſition, half their weight, it may be infer. 
red, that their effloreſcing ſo completely is owing to 
their containing ſo much water of cryſtallization. And 
it is a fact, that ſalts which are but little ſuſceptible q 
effloreſcence, ſuch as aluminous and magneſianborate and 
ſulphate, contain leſs water in their cryſtals. If elf 
reſcence depend on air's having a greater affinity with 
water than the effloreſcent ſalts have, it muſt follow, 
that when the atmoſphere is very dry, this phæne 
menon will take place more readily and in a mor 
remarkable manner, while air loaded with moiſtun 


will not act in the ſame manner on effloreſcent falts 


but will leave them uninjured. To confirm this affer 
tion; if a ſmall portion of water be ſprinkled on faline 
cryſtals ſuſceptible of eſſſoreſcence, the ſurrounding at 
moſphere being ſaturated by the abſorption of this ws 
ter, does not affect that which enters into the contor 
mation of the cryſtals, but leaves them unaltered. BU 
if the cryſtals be not again wetted after the atmoſphen 
has once abſorbed the water which has defended them 
gainſt its influence, the air then makes an impreſſion & 
the ſaline ſubſtance, and deſtroys its cryſtallization. | 
apothecaries ſhops, this phænomenon is daily obſerved 
for they find it neceſſary to keep ſulphate of ſoda, d 
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Clevber ſalt, conſtantly wet with a little water, in or- 
ger to preſerve it in cryſtals, 

The ſolution of ſalts in water is one of thoſe phæno- 
mena which are the moſt worthy of the chemiſt's atten- 
tion. Some perſons obſerving that it takes place with- 
out any ſenſible motion, and without the efferveſcence 
which always accompanies the ſolution of metals in a- 
cids, have propoſed to call the one ſolution, and the 
other, which is attended with efferveſcence, diſſolution. 
But as theſe two expreſſions have preciſely the ſame 
meaning, and the reciprocal action of acids and metals 
3s a phaznomenon very different from the ſolution of 
ſalts, we do not think that this diſtinction can be at- 
tended with any advantage. The ſolution of ſalts has 
en conſidered by ſome philoſophical chemiſts as be- 
ng ſimply a mechanical diviſion of the ſaline particles: 
but the two bodies penetrate each other in a very inti= 
ate manner; their temperature too is inſtantly chan- 
ed, and a real combination appears to take place be- 
ween the ſalts and the water, which cannot be ex- 
lained by referring it to the mere ſeparating of the ſa- 
mine ne particles. This appears, not only from the change 
g temperature which takes place on thefe occa- 
ur ons, but likewiſe from the poſſibility of ſeparating 
torn: ſalt from water by the application of another 

ba lich has a greater affinity with the fluid: thus 
botaſh precipitates ſulphate of potaſh, and calcareous 
roonate from water in which either of theſe ſalts is 
ſolved. All the precipitations of ſalts are far from 
ang well known; and therefore a ſeries of experi- 
nents inveſtigating them would be of great uſe to 
hemiſtry. The reader might obſerve in the particu- 
aud! lar 


156 Salts. 


hr hiſtory of every ſaline ſubſtance, that they poſſeß 
different degrees of ſolubility ; ſome having ſuch a ten. 
dency to combine with water, that they remain always 
fluid, as for inſtance, the ſulphuric and the nitric x 
cids ; while others, ſuch as barytic ſulphate, are almof 
perfectly inſoluble. Several chemiſts have already at. 
tempted to exhibit in tables the various degrees of . 
lubility of the different ſalte. But ſuch tables muſt a. 
ways be incomplete till ſuch time as the ſolubilities d 
the different ſalts be very accurately determined by 
numerous train of experiments. We may here again 
take notice, that all ſimple ſalts, whether alkaline or z 
cid, conſtantly produce heat when diſſolved in water; 
whereas cold is conſtantly excited during the ſolutia 
of neutral ſalts. The changes of temperature which the 
different ſimple and neutral ſalts ſuffer on being diflal 
ved in water are not yet fully known; but chemilk 
are now beginning to pay more attention to this ob 
je&t than they formerly did. Some uſeful diſcovena 
will ſurely be the reſult of ſuch a train of reſearches; 
it has already led to the knowledge of ſome truths 
which were not even gueſſed at before. For inſtancy 
when we obſerve that the neutral ſalts which produc 
moſt cold when diſſolved, ſuch as ſulphate of ſoda, an 
moniacal nitrate, and ammoniacal muriate, are mud 
more ſoluble in warm than in cold water; is it not re 
ſonable to infer, that this phænomenon is owing 
their finding in warm water a greater quantity of hel 
than it is requiſite for them to abſorb, in order that the 
may be liquefied? And in fact they are eaſily deprive 
of this exceſs of heat by the action of air; ſo that pa 
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of the ſalt is precipitated in opal as the liquor coolk 
CH a! 


Of the Elective Attractiont which take place between 


: different Saline Matters. 

iſt 

ob. 1 

ne E numerous diſcoveries made by chemiſts con- 
* cerning the nature of ſaline matters ſince the 
0 middle of the preſent century, have eſtabliſhed it as a 
net 


certain fact, that there ſubſiſt between theſe matters 


daa ciferent degrees of affinity or elective attraction. Geof- 

WJ froy was the firſt who compared them together; but 
wah ute reſearches have ſhown, that his table was very er- 
rer 


roneous. Bergman has correQed his errors, and has 
made us acquainted with many more of the elective at- 
trations ſubſiſting among ſalts : Yet, on conſulting 
the articles of the celebrated Swediſh chemiſt's table, 
which relate to the elective attractions of ſaline ſub- 
ſtances, we find ſeveral which are not founded on a 

ſufficient 
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ſufficient number of experiments, and the uncertainy 
of which he himſelf acknowledges. ' Inſtead of ex. 
tending the theory of elective attractions to ſo great x 
number of ſalts as Bergman has, we muſt confine it in 
the preſent ſtate of chemiſtry to the examination of 
the affinities which take place between thoſe falige 
matters whoſe nature and properties are beſt known. 

Of the fix ſpecies of acids which we have examin. 
ed, the ſulphuric acid appears to be the ſtrongeſt, or u 
have the moſt remarkable elective attractions for the 
different baſes ;* that is to ſay, it ſeparates moſt of the 
alkaline or ſalino-terrene baſes from the other acids; 
it decompoſes nitrates, muriates, fluates, borates, and 
carbonates, by extricating their acids. | 
| The nitric acid generally holds the ſecond ** 
it yields the alkaline baſes to the ſulphuric acid, bu 
attracts them from the four following acids. 

In order to make the reader better acquainted witl 
the different affinities which take place between the 
mineral acids and the ſaline. baſes of the ſame king 
dom, we {hall lay them down in the order in which 
Bergman arranges them in his Table of Afinities. Le 
us conſider, 1. Each acid as related to the different i 
line baſes with which it may be combined: 2. Ead 
of the alkaline matters in relation to the acids whud 
ſaturate them, and to the degree of force with whid 
they combine with theſe ſalts. 


I. The elective attractions of the ſulphuric acid fot 


the different baſes, are arranged by Bergman in tit 
following 
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following order, beginning with that baſe with which 
it has the ſtrongeſt adheſionꝰ. 


The SULPHURIC ACID. 


Barytes. 

Potaſh. 

Soda. 

Lime. 
Ammoniac. 
Magneſia. 
Aluminous earth. 


As the nitric and the muriatic acids attract the al- 
aline baſes in the ſame order, we may give them im- 
cdiately after the ſulphuric acid. 


id The Nrr gie Acip. 
the 

ing Barytes. 

hich Potaſh. 
Let Soda. 

it fs Lime. 

Fach Ammoniac. 

rhich Magneſia. 

chick Alumine. 


The 


We have already given the order of the affinities of the acids 
che baſes in the hiſtory of each of thoſe ſubſtances ; but we 
I« proper to exhibit them here in columns, as is done in tables 
ſknities, in order that they may appear under one point of view, 
be compared together. F. 


——— 


— — — * 
« 
> — — 
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The Mur1aTic Acid. 


Barytes. 
Potaſh. 
Soda. 
Lime. 
Ammoniac. 
Magneſia. 
Alumines. 


Barytes has therefore a greater affinity than any d 
the other baſes with the ſulphuric, the nitric, and the 
muriatic acids, and decompoſes all neutral ſalts tha 
are formed by the union of theſe acids with the alks 
line matters. Bergman places magneſia before amm 
niac, becauſe, he tells us, that ſalino-terrene ſubſtan 
decompoſes ammoniacal ſalts. We may remark, thi 
ammoniac decompoſes magneſian ſalts more complets 
ly. Magneſia indeed is never entirely precipitated þ 
this alkali. Mixed or triple ſalts are found to rema 


in the liquor, which are formed by the union of tit The 1 
magneſian with the ammoniacal ſalts. We apprehe calca 
notwithſtanding our reſpect for the authority of Bey dfaſh ay 
man, that there is a greater affinity between ammonu red alk; 
and the acids, than between the acids and magneli 
for though magneſia diſengages a little ammoniac III. Be 
ammoniacal ſalts in the humid way, yet it does not WM al thi 
e NUOTL 


compoſe theſe falts by diſtillation. We have there 
placed ammoniac before magneſia; and we th 
Bergman's table needs this correction. 
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II. 


Il. The elective attractions of the fluoric acid for 
he alkaline baſes are very different from thoſe of the 
three foregoing acids: The alkalis yield this acid to 
lime and the two other ſalino-terrene ſubſtances. A 
vlution of barytic fluate in hot water is precipitated 
by lime-water; and the precipitation is immediately 
allowed by the formiation of calcareous fluate. The 
aſe is the ſame with the other fluoric neutral ſalts : 
ime deprives them of the acid, —as Bergman ſhows 

n his eighth table, which is thus arranged. 


1 TE FLuokitc Acip. ö 

the 7 5 

hy Lime: | 

ks Barytes. PSS 

m6. Magnefa: ay wo wy 

* Potaſh. E641 | 

hy Soda. | : | | ' | 

* Ammoniac. 1 
Alumine. | 


The ſame phænomena take place in the dry way; | 
pr calcareous fluate is decompoſed by carbonate of iz 
dtaſn and of ſoda, but not by the pure and cauſtic 

xed alkalis: 


IT. Bergman exhibits in his tenth table the affini- 
es of the boracic acid in the ſame order with thoſe of 
e fluoric; becauſe, when borax is heated with quick- 
e in water, the quicklime ſeizing the acid forms 
ith it calcareous borate which is ſcarce ſoluble, and 
aves the ſoda pure. As to the other baſes, he gives | 
Yor, II. L the | 


the order of their affinities with this acid only by an. 
logy; and he acknowledges his diſpoſition of them u 


be no more than a probable conjecture. Quad iden 
accidat, ſays he, cum alkali vegetabili, acido boracis ſi 
turato, hactenus tantum probabilis et conjectura, aqu 
ac terre ponderoſe et magnefie poſitura. 


Treg Acid or BokaAx. 


Lime. 
Barytes. 
Magneſia. 
Potaſh. 
Soda. 
Ammonaac. 
Alumine. 


IV. The elective attractions of the carbonic acid 
ſomewhat different from thoſe which have been la 
down as belonging to the other acids. This acid a 
heres more ſtrongly to barytes, and next after ban 
to lime, than to any other ſubſtance. Ammoniac 
parates it from magneſia, as Bergman has ſhown 
very accurate experiments. Here therefore we «© 
not make the obſervation which we have made wi 
reſpect to the other acids; and we ſhall give part 
the twenty-fifth column of that celebrated chemi 
table of affinities, which exhibits the attractions of ti 


carbonic acid for the ſeveral ſaline baſes. 
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1. N 
to THe CAaRBONIC ACID, 
den | 3 
k Barytes. 

Potaſh. 

Soda. 

Ammoniac. 

Magneſia. 

Alumine. 


V. The ſeven earthy or alkaline baſes whoſe com- 
nations with the mineral acids we have examined, 
lifer from one another in their elective attractions for 
he ſame acids. Five of them, namely the two fixed 
lkalis, ammoniac, lime, and aluminous earth, agree 
the order of their affinities. All the five adhere to 
he acids in the following order; the ſulphuric acid, 
he nitric acid, the muriatic acid, the fluoric acid, the 
oracic acid, and the carbonic acid. But barytes and 
ayneſia differ ſrom the five firſt baſes in their aſſini- 
es with the mineral acids, and agree with each o- 
er, 
Bergman diſpoſes the elective attractions of barytes 
nd magneſia, in reſpect to the mineral acids, in the 


lowing order. 
nul 
of th BarvyTEs AND MAGNESIA. 


The ſulphuric acid. 
The fluoric acid. 
The nitric acid. 
L 2 The 


— * — - - 


164 Sts. 


The muriatic acid. 
The boracic acid. 
The carbonic acid. 


The only difference between theſe affinities ai 
thoſe of the five foregoing baſes, is, that the fluoric ad 
here ſtands before the nitric and the muriatic acid 
which ſhows that barytic and magneſian nitrates 2 
muriates are decompoſed by the fluoric acid; ben 
as barytic and magneſian fluates are not liable to N 


_ deprived of their baſes by the nitric and the muriati 


acids. 


VI. The elective attractions of which we have g 
ven an account, ſhow the order of the ſimple decan 
poſitions which are effected when three ſaline mata 
are mixed together. But it is not enough to kn: 
theſe affinities or ſimple elective attractions; we mul 
alſo attend to thoſe which take place among four | 
line ſubſtances. 

It is to be remembered, that by double affinity, n 
underſtand a double affinity in virtue of which a cor 
pound of two bodies which could not have been d 
ſtroyed by either a third or a fourth body ſeparatel 
is yet decompoſed with the greateſt facility when th 
two laſt bodies are combined together. This douls 


elective attraction often takes place among neutral ſal 


Thus, calcareous ſulphate, nitrate, or muriate, canli 
be decompoſed by either ammoniac or the carbou 


acid taken ſeparately : becauſe the firſt of theſe bodi 


has leſs affinity.than lime with the ſulphuric, the f 


tric, and the muriatic acids; and the ſecond again il 
| ls 
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es affinity with lime than even theſe acids: But when 
neſe calcareous ſalts are brought into contact with a 
ompound of ammoniac and the carbonic acid, that 
ompound deſtroys the adheſion of their principles. 
n that chapter in which I treated of affinities in ge- 
eral, I have ſhown how this phænomenon may be ex- 
plained, by numbering the degrees of the attractive 
orce exerted on the occaſion, I have attempted to 
pply the idea to . ſaline matters; but as we are till 
ut imperfectly acquainted with the nature and the 
ombinations of the fluoric and the boracic acids, I 
gare applied it only to the ſulphuric, the nitric, the 
nuriatic, and the carbonic acids, conſidered in relation 
> the mineral ſaline baſes, and the degrees of adhe- 
jon which they appear to have with theſe baſes. The 
umbers which I have employed to expreſs the diffe- 
ent degrees of adhefion, are founded on the reſult of 
mple decompoſitions. Perhaps they do not expreſs 
ccurately the force of affinity; but the deſign of em- 
loying them is only to ſhow the cauſe of double af- 
nities. 
[ will firſt give a table, expreſſing in numbers the 
finities of the four acids with ſix baſes; not inclu- 
ing barytes, becauſe we are not yet well enough ac- 
uainted with the various ſaline combinations into 
ich that ſubſtance enters. Afterwards, I ſhall lay 
own in particular tables the double affinities known to 
bliſt among the neutral ſalts; adopting Bergman's 
ode of arrangement, which I have , already deſcribed 
der the article of affinities in general. I may here 
dlerve, that in this ingenious arrangement, to which 
e only addition that I have made is expreſſing the 
"> WY aſſinities 


L 


affinities in numbers, the ſum of the two vertical nun 
bers which indicate the divellent attractions, is to h 
conſidered as ſtanding in oppoſition to the ſum of th 
horizontal numbers which indicate the quieſcent 3 


trations ; which oppoſition of attractions is the cau 
of the decompoſition effected by double affinity. 


TABLE of the Degrees of Attraction between four Ati 
and ſix Baſes, expreſſed in Numbers. + 


COLUMN FIRST. 


[ Potaſh, with an affinity equal to 
Soda - 3 - 5 


The ſulphuric acid Lime 3 


combines with  Ammoniac , =» - — 4 
— Magneſia « =» . > 


Aluminous earth « 3 


COLUMN SECOND. 


" Potaſh, with an affinity equal to 
Soda S - a > 
The nitric acid } Lime EIS - "48 
combines with Ammuoniac * a - | 
Magneſia 3 3 
Aluminous earth - -«— „ 


COLUMN THIRD. 


Potaſh, with an affinity equal to 
Soda - - - 

Lime - - 

Ammoniac „„ Ih 


Magneſia - I 
bs Aluminous earth * - 


The muriatie acid 5 
combines with 


be: 


Sulpha 


lad 


1 


Saks. 
COLUMN FOURTH. 


Lime, with an affinity equal to 
Potaſh - „ 


The carbonic acid. ; 
combines with | Ammoniac E 


3 

2 

I 
2 
3 
3 


A TaBLE exhibiting ten Kinds of double Affinity which 
take place among the ſeveral Neutral Salts, in Num- 
bers taken from the preceding Table, | 


{ Potaſh. 


affinities > 


Sulphate of 8 quieſcent 8 affinities 4 BY 2* | Calcareous 
potaſh. * IV [ nitrate. 

S 

| The ſulphuric 6 Line | 
acid. adn 
13 

- L J 9 

Calcareous ſulphate. 


The number placed on the right ſide between the ſmall and the large 
bracket, is the ſum of the two horizontal or quieſcent affinities ; and the de- 
compoſition cannot take place Wd e than that of the two 
&rallent affinities, F. 


L4 IL 


Sulphate of 
potaſh. 4 


| m. 
Nitrate of ſoda. 
1 
7 Soda. 6 Nitric acid. 
E 
Sulphate of 5 5 : 
ſoda, } 7 quieſcent = affinities 4 911 
= 
Sulphuric acid. 6 Lime. 
* 12 k 
Calcareous ſulphate. 


1 It 
| 12 
> 
E V 
The ſulphuric 6 Lime. 
Le * ad 
Calcareous ſulphate. 


Sulphat 


muriate, * 
| Calcareou 


Nitrate. 


„ 
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IV. 


Muriate of ſoda. 


A 


dul 1 of } » quieſcent 


L 11 J 
— 
Calcareous ſulphate. 
v. a 
Ammoniacal ſulphate. «> : | 


A. — 


1 * Bl | 


"gn | 
r Sulphuric acid, 4 Ammoniac. } 1 


: | Ammonia- 


cal carbo- 


LS ig quieſcent - affinities 4 ] 63 P nate, orcon- 
= crete vola- 
8 tile alkali. 
Lime. 3 Carbonic acid. | 
5 PEA N 
Calcareous carbonate. 


nitrate. 


Salts. 


VI. 


Ammoniacal nitrate. - 


* 1 Ad... 


& | w' divellent affinities 


* . e 


Nitric acid. 3 Ammoniac. 


affinities 3 . 
Carbonic acid. 


Ammoniacal muriate. 


Aa 


Cr 


3 3 quieſcent 


Muriatic acid. 


2 


a | w divellent aſſinities 


* 


Ammoniac. 


. 


Calca 
ſulp 
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VIII. 
Magneſian ſulphate, or Epſom falt. 
( Sulphuric acid. 33z Magneſia. 
= Magneſian 
Calcareous 6 — carbonate, 
Ss quieſcent 5 affinities + {64 or efferveſ- 
ſulphate. = | cent mag- 
5 neſia. 
Lime. 3 Carbonic acid. 
6; 
| | 


— WE 


Calcareous carbonate. 


IK 
Magneſian nitrate. 
{ Nitric acid. 2 Magneſia. z 
8 
8 5 
0 Calcareous 5 2 wy. eſia 
2 4 4 quieſcent . affinities 3 9 1 1 
5 
Lime. 3 Carbonic acid 
* 5 - 


— * 


Calcareous carbonate. 


172 
X. 


Magneſian muriate. 


A. 


* 


Muriatic acid. 1 Magnefia. g 


7 
Calcareous a = DE f | Magneſian 
12 quieſcent 5 affinities + Fr 3 
8 
Lime. 3 Carbonic acid. 
2 | 
» 4 - 


* 


Calcareous carbonate. | 


Thele ten are not the only affinities ſubſiſting among 
the neutral ſalts which we have examined. We hare 
ſeen, for inſtance, that the barytic ſalts are, not de 
compoſed by potaſh, but are liable to decompoſition 
by carbonate of potaſh, or carbonate of ſoda; and 
that calcareous fluate is ſubje&t to the ſame laws 
Theſe two inſtances of double affinity, and perhaps ſome 
others which are but imperfectly known, have not 
been exhibited in the foregoing table ; becauſe we are 
not ſufficiently acquainted with the eleQtive attraction 
of barytes, and the fluoric acid, to repreſent them by 
numbers. When the experiments neceſſary to make 
us ſufficiently acquainted with theſe afhnities ſhall have 


wW 


renders 
pi tulati 


been made, it will no doubt be neceſſary to change the 2g 
numbers, and to adopt others expreſſive of the newly PS 
diſcovered affinities : But the method will {till remain; age of 
it can only be rendered more accurate, 


and he 


SECTION 


SECTION III. 
. Of MinzRALOGY. 


Combuſtible Bodies. 


CHAP..L 


Of Combuſtible Bodies in general. 


E have already ſpoken of combuſtion in the 
hiſtory of air. The order which we follow, 


ders it neceſſary for us to to give here a brief reca- 
1. pitulation of what was before ſaid on this ſubject. 

m According to Stahl, a combuſtible body is a com- 
the pound containing fixed fire or phlogiſton. His theory 
= repreſents combuſtion as the diſengagement and paſ- 
n age of this fire from a fixed into a free ſtate. Light 
\N and heat are fignals indicating its diſengagement. 


When 
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When the phænomenon ceaſes, the body which has gif 
played it enters into the claſs of incombuſtible mat. 
ters: by reſtoring its phlogiſton, or by uniting with i 
the matter of fire fixed in ſome other body, we ren. 
der it again combuſtible. But this theory is attended 
with four material difticulties. 1. The exiſtence d 
phlogiſton cannot be demonſtrated. 2. The weight 
of combuſtible bodies is conſtantly found to be increx 
ſed after combuſtion ; and it is hard to conceive hoy 
this can happen to any body when it. loſes one of its 
principles. 3. Another ſtrange circumſtance is, that any 
body ſhould loſe part of its weight, by that acceſſion d 
phlogiſton which cauſes it to paſs from an incomby. 
ſtible to an inflammable ſtate. 4. Stahl does not ap: 
pear to have conſidered that air is neceſſary to combul. 
tion. | | 

A more careful obſervation of the laſt of theſe phe 
nomena, and of the increaſe of weight which bodie 
acquire during their combuſtion, has given riſe to the 


accor 
dy to 
occup 
chemi 


of tr 
allows 


following theory. | plicate 
What renders a body combuſtible is its having cer to 
ſtrong tendency to combine with the oxigenous prin Wicuity t 


ciple, which is the baſe of vital air. Combuſtion is the Vita 
very act by which this combination takes place; it ne-Mſwhich 
ver happens but when the oxigene loſes the caloric H lution i 
which it was maintained in a gaſeous ſtate. This When 
nion is founded on the four following facts: 1. V (ecom 
body can burn without vital air. 2. When the air The cal 
pureſt, the act of combuſtion is the moſt rapid. 3. BYM'icir or 
combuſtion air is abſorbed, and the burnt body gain diſting 
additional weight. 4. Laſtly, A body burnt in theo! heat 


air acquires a quantity of oxigene equal in weight 0" this 
wha 


what the ſurrounding atmoſphere loſes; which oxi- 
gene may be often extracted by methods which we 
ſhall hereafter deſcribe, 


fixed ſtate, and aſeribing to vital air the power of pre- 


buſtion, phlogiſton was ſeparated into the ſtate of light 
by vital air, which occupied its place in the combu- 
ſible body; and he conſidered light and vital air as 
two ſubſtances which mutually precipitated each other. 
When fixed light is cauſed to paſs out of a combuſtible 
body into a body that is already burnt ; the vital air, 
according to this theory, yields its place in the one bo- 
dy to light, and ſeizes that which the light has left un- 
occupied in the other. But within theſe few years, the 
chemical doctrine on this head has attained a degree 
of ſtrictneſs and accuracy which neither requires nor 
allows our having recourſe to ſuch forced and com- 
plicated theories. We may here recapitulate it, in or- 
der to repreſent it with {till more plainneſs and perſpi- 
cuity than before. 

Vital air is compounded of a baſe named oxigene, 
ne- ¶ which is ſuſceptible of fixation, and is maintained in ſo- 
: by WW (tion in the ſtate of an elaſtic fluid by light and caloric. 
op \V hen a combuſtible body is heated in this fluid, it 
No Wd ccompoſes the vital air, and ſeizes its baſe or oxigene. 
ir i {be caloric and light being then ſet at liberty, regain 
y beir original rights, and eſcape in poſſeſſion of all their 
aint Wciltinguiſhing properties; namely, the firſt in the form 
eo heat, the ſecond in the form of flame. According 
it ue this doctrine, vital air is the only combuſtible body. 
This 


Combuſtible e ts 


Macquer attempted a reconciliation of this theory 
with Stahl's, by explaining phlogiſton to be light in a 


cipitating light. He thought, that in every act of com- 


| 
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This theory does not abſolutely deny the exiſtence 9 
a phlogiſtic principle; for light acts the part which 


nom 
into 


was aſcribed to it. But it differs from Stahl's theory, U 
in repreſenting the phlogiſton which he placed in th ſtion 
combuſtible body, as a principle not of it, but of the 1. 
body by which combuſtion is maintained. The ſans ane 
objection may indeed be made againſt the exiſtence 2. 
oxigene which has been urged againſt Stahl's phlo. ett 
giſton. We are entirely unacquainted with any ſuch 3* 
principle in a pure or inſulated ſtate : it is always com WW?" | 
bined with caloric in vital air, or with combuſtible bo. 4+ 
dies after they have ſuffered combuſtion. Like phlo WF” he 
giſton, it only paſſes from one combination into ane: dies 2 
ther; but never diſplays itſelf in a pure ſeparate [ ee 
There is, however, a mighty difference between the unobſ 
two theories. The latter, to which we aſcribe truth Bet 
and accuracy, is founded upon plain facts; the increal ried b 
of weight which a combuſtible body gains, and the d combi 
minution of weight which the ſurrounding atmoſphen event 
fuffers from combuſtion; whereas ingenuity has 1e the qu 
ver been able to eſtabliſh Stahl's theory on ſuch 1 nd th 
baſis. | | > many 
Combuſtible bodies differ in their tendency to com enlarge 
bine with oxigene; and it would appear that a bod all the 
is more or leſs combuſtible, according as it has a neare of each 
or a more diſtant relation to this principle. So tht Bal dif 
the order in which combuſtible bodies tend to combul * 
tion may be determined, and a table* conſtrudte Whe 
to expreſs their various affinities with the baſe of vits lible b 
air. not av 
This difference of affinity between combuſtible bs 3 
dies and oxigene is the cauſe of that diverſity of ph 25 
OL 


nomen 


Combuſtible Bodies. 177 
-omena which ſuch bodies exhibit when they enter 


a into combination with this elaſtic fluid. 

We may —— four different kinds of combu- 
4 ſtion * 
he bo Conibuſtion with flame and heat, as in the in- 
i lance of ſulphur, &c. 
of 2. Combuſtion with heat without tame, as in many 
. ehe metals, &c. 1 
< 3. Combuſtion, with flame without heat, as in phoſ- 
* phori, &c. 
* 4. Slow combuſtion, apparently without either flame 


or heat; which happens when certain combuſtible bo- 
dies are brought into contact with air, or when oxigene 
fixed in ſome body, and ſeparated from caloric, paſſes 
unobſerved out of that body into another. 


the 
10 Beſide theſe leading diſtin@ions, combuſtion is va- 
d by many other phænomena, peculiar to particular 


combuſtible bodies. The velocity, the colour, and the 
extent of the flame, the ſmell which accompanies it, 
the quantity of oxigene abſorbed, the form, the colour, 
Wand the weight of the reſidue of the burnt body, with 
many other particulars, which it would be improper to 
enlarge upon here, but which ſhall be conſidered with 
all the attention they merit, when we give the hiſtory 
of each combuſtible body by itſelf, form ſo many eſſen- 
tial diſtinctions, by means of which combuſtible ſub- 
ances may be diſtributed into claſſes. 

When we conſider all the varieties which combu- 
ible bodies exhibit during their combuſtionꝭ we can- 
not avoid agreeing that the cauſes from which they 
proceed are {till unknown ; and there are {till important 
diſcoveries to be made on this article of the theory of 
Vol. II. M chemiſtry. 
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chemiſtry. The difſerent affinities of combuſtible hg. 
dies with the oxigenous principle, may ſerve to ex. 
plain a part of the phænomena. Indeed it is naturg 
to think that a body having a ſtrong tendency to com. 
bine with this principle, muſt afford moſt heat, mg. 
tion, and light, when the combination takes place; 
becauſe ſuch a body will ſeparate oxigene from vin 
air in a more forcible manner than any other whoſe 
tendency to combine with it is weaker. But yet this 
doctrine does not account for the diverſity of c 
lour which diſtinguiſhes the flame that proceed 
from different inflammable bodies; why, for in 
ſtance, copper gives a green flame, &c. Neither 
does it explain, not at leaſt in an experimental way, 
why ſome combuſtible matters burn without giving out 


any apparent flame, unleſs we agree with ſome philoſo 


phers, that light and heat are the ſame, only the one 
in a more attenuated, the other in a more condenſed 
ſtate. But it is well known with what difficulties thi 
opinion is attended. If we reflect, that light is one d 
the principles of vital air, and is diſengaged during 
combuſtion, we may perhaps be induced to think tha 
this body is difengaged in a different manner by difk 
rent tombultible matters : that, in ſome inſtances, the 
whole of light, conſiſting of ſeven rays or principles, i 
completely diſengaged ; while in others, as when n6 


trous gas acts on combuſtible bodies, only the orange 


ray is ſeparated ; and in others, the green, or yelloy, 
as when zinc and copper act on combuſtible bodies 
But this hypotheſis, which has been already mentioned 
in the hiſtory of combuſtion under the article of Ai, 


is ſtill unſupported by experiments. It is enough tha 
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+ is almoſt demonſtratively proven, that the light diſen- 
caged by combuſtion exiſts not in the combuſtible bo. 
dy, but in vital air. How indeed can we imagine, 
that a body ſo much attenuated, and fo elaſtic as light, 
no. hould be ſuſceptible of fixation and ſolidity ? Is not it 
ce; more natural, and more conſiſtent with ſound philoſo- 
tal pay, to think that light, inſtead of being ſuſceptible of 
ſolidity, muſt rather poſſeſs the property of deſtroying 
the ſolidity of ſolid bodies; and that it is one of the 
cauſes of the elaſticity of vital air, which is nothing 
but a combination of oxigene, which in a ſeparate 
ſtate is ſolid, with the caloric principle, and with 
licht? 

There are, therefore, ſtill a few difficulties to reſolve 
n the hiſtory of combuſtion : But it is now ſufficiently 
proven, that combuſtible bodies, on being burnt, un- 
ergo a total change of nature ; that the oxigene which 
becomes fixed in them, in conſequence of their combu- 
ion, always increaſes their abſolute weight; and that 


e of lis principle then aſſumes -a more ſolid form, than 
ing hen in combination with caloric and light it con- 
that ututed vital air. 


We divide the combuſtible matters of the mineral 
ingdom into five genera ; namely, diamond, hydroge- 
ous or inflammable gas, ſulphur, metallic, and bitu- 
inous matters. 


Genus I. Diamond. 


IAMOND is a ſubſtance of a peculiar kind; it 


ranked among ſtones, becauſe it poſſeſles then 
hardneſs, inſipidity, and inſolubility. It is, we, 
the moſt tranſparent, and the hardeſt aug $, 
is ſo hard, that the beſt tempered ſteel is — 
of penetrating it: nor can diamonds be —_ | 
other means but by rubbing them on one anot 3 
Diamonds are found in the Eaſt Indies, _ J 
in the kingdoms of Golconda and Viſapour. b « I 
wiſe get them from Brazil; but the WAY 9 þ 
monds appear to be of an inferior quality : — 
known in commerce by the name of Portugu 
x: are commonly met with in an ochreol 


it-ſtone and quartz; 
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ſometimes, too, they are found in the beds of rivers; 
thoſe found in this ſituation have been carried off by 
the ſtream from diamond mines. Diamonds are ſeldom 
above a certain fize. The Indian monarchs keep up 
the largeſt of them, to hinder their price from falling. 
Diamonds do not diſplay all their luſtre immediately 
after being taken out of the earth; they are brilliant 
only when found in water. All that are dug from 
mines are covered with an earthy cruſt z and when 
it is taken off, they exhibit, according to M. Rome 


de Lille, a ſecond, of the ſame nature with calcareous 


ſpar, 
Danese have often an irregular form, and are ei- 
ther flat or round. Sometimes they exhibit regular oc- 
tohædral cryſtals, conſiſting of two quadrangular py- 
ramids, joined at the baſe; they are likewiſe found 
with 12, 24, and 48 faces. 

Some diamonds are perfectly tranſparent, and of the 
fineſt water ; there are others ſpotted, veined, cloud- 
ed; theſe are much leſs valuable than the former, 


Some, again, are uniformly and deeply tinged with yel- 


low, red, blue, or black ; but theſe are very rare. 
Diamonds appear to conſiſt of laminæ, diſpoſed one 
over another. They are eaſily ſplit, by ſtriking them 
with an inſtrument of well-tempered ſteel. But there 
are ſome diamonds which appear to conſiſt not of la- 
minæ, but of fibres interwoven, ſo as to reſemble the 
knots of wood. Theſe laſt are ſo very hard, that they 
cannot be wrought ; the lapidaries call them natural 
atamonds. 
The tranſparency and hardneſs of the diamond, and 
the regular cryſtalline form which appears to be moſt 
M 3 natural 
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natural to it, induced naturaliſts to rank this ſubſtan 
among -vitritiable ſtones. They conſidered it as th; 


matter of the pureſt and moſt homogenous rock \ 
cryſtal. They thought it unalterable by fire ; becauf mat 
when jewellers heat diamonds ſpotted with yelloy, not 
_ even till they become red, the ſpots are indeed con. iſſue 
verted to black, but the luſtre of the ſtone is not din. eva] 
niſhed. Yet diamond was known to be more pon dian 
derous and harder than rock- cryſtal, and to poſt ture 
electrical properties in a very eminent degree. Jy M 
theſe peculiarities were aſcribed to its extreme pu Wi tion 
rity. | to tr 
All tranſparent, ſtony, or ſaline bodies, are knom of pe 
to refract light in the direct ratio of their denſities ; di 
combuſtible bodies refract light in the double ratio o i tions 
their denfity. The peculiar brilliancy of the diamond itſelf 
appears to depend on its capacity of refracting light in AY void 
ſo eminent a manner. As it is ſo highly tranſparent, and 
and light is fo ſtrongly refracted between its laminz, WW brok 
when its furfaces are multiplied by cutting, each place 
its facets affords a ſheaf of very ſplendid light. And c*ive 
therefore thoſe diamonds which are cut into facets Hof th: 
over their circumference, have a much ſuperior Juitr M. 
to thoſe which are cut only en one fide. On this at uſing 
count, lapidaries give the firſt the name of brilliant, cibles 
while they call the others roſes. the fa 


Boyle aſſerted that fire altered diamonds, and diſes ſtance 
caged from them acrid vapours; but this ſact did na bel he 


immediately engage the attention of philoſophers. But mond 

in the years 1694 and 1695, Cofmo III. Great Duke of eve 

of Tuſcany, ſaw the ſubſtance of diamond entirely de Me 

ſtroyed by the heat of a burning glaſs. The Empera O int 
| Francy 
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Francis I. likewiſe witneſſed at Vienna the deſtruction 
of diamond by the fire of a furnace. 

M. d' Arcet, in his valuable experiments on ſtony 
matters expoſed to a violent and continued heat, has 
not neglected diamonds. He informs us, that vapours 
iſue from the ſides of their laminæ; and that if this 
evaporation be cauſed to ceaſe, what remains of the 
diamond is found to have ſuffered no alteration of na- 
ture, but a diminution of bulk. 

M. &'Arcet, wiſhing to know whether the eyapora- 
tion of diamond was ſimply a decrepitation, contrived * 
to treat it in veſſels variouſly cloſed. He took a ſphere 
of porcelain paſte, and after cutting it into halves, put 
a diamond in the middle; he then joined the two ſec- 
tions nicely together, ſo that the diamond formed to 
itſelf a cavity within the ſphere, without leaving any 
yoid ſpace around it. Putting this ball into an oven, 
and leaving it there till it was fully burnt, he then 
broke it, and found the diamond evaporated, and the 
place which it occupied empty, though he could per- 
ceive no chink or fracture any where over the ſurface 
of the ball, | 

M. d' Arcet varied this experiment many ways; 
uſing ſometimes balls of porcelain paſte, ſometimes cru- 
cibles of burnt porcelain, ſtopped at the mouth with 
the ſame matter, and coated over with a fuſible ſub- 
ſtance; which being vitriſied by fire, ſealed the veſ- 
le] hermetically. M. d*Arcet always found the dia- 
mond to diſappear ; and inferred, that it was ſuſceptible 
of evaporation without the help of air. 

Meſſrs d*Arcet and Roux afterwards obſerved, that 
V Intenſe an heat was by no means neceſſary to eſſect 


M 4 the 
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the volatilization of diamond; And in the year 17) 
M. Roux volatilized a diamond in the medical ſchoch 
in five hours, in a cupelling furnace. 

In the year 1771, Macquer obſerved a new phang. 
menon relative to the deſtruction of this ſubſtance. H 
made uſe of Pott's furnace, on which he had made e 
veral improvements, in volatilizing a diamond, Thiz 
furnace, when fitted with a pipe or chimney, ten q 
twelve feet high, produces an heat equal to that of x 
furnace for hard porcelain. Macquer put a muffſe in 
the middle of his furnace, and the pipe which was fit 
ted to it was only two feet long. He put a diamond, 
cut into a brilliant, and weighing three-fixteenths of; 
carat into a cupel, which he at firſt placed near th; 
mouth of the red-hot muffle ; and to prevent the dia 
mond from burſting into pieces, he put the cupel con 
taining it, not at once, but gradually, into the muſſe 
On obſerving the diamond at the end of twenty mi 
nutes, he found it to have increaſed in bulk, and bs 
come much brighter than the capſule in which it wa 


placed. At laſt he obſerved a kind of lambent phoſ.] 


phoric flame, which glowed in a very diſtinct manner 
around the ſtone 3 but he could not perceive any d 
thoſe acrid vapours which Boyle mentions. The dia 
mond being replaced in the muffle, diſappeared entire 
ly at the end of thirty minutes, ſo as to leave no vellige 
of it behind. Thus Macquer, in leſs than an hour, v6 


latilized a diamond weighing nearly four grains; and 
obſerved, that the conibuſtion of this, like that of 6 
ther combuſtible bodies, is attended with a diſcernible 
flame, 
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This fact, which was firſt communicated to the | | | 
world by Macquer, has been ſince confirmed by re- pt 
peated trials. M. Bucquet in the year 1775 volatilized | 

à diamond of about three grains and an half. He iy 
made uſe of Macquer's furnace, but without the pipe; | 
and the muſlle was left open during all the time of the 
operation, in order that what paſſed during the com- ſ 
buſtion of the diamond might be ſeen, It continued f | 
about five minutes without being inflamed, and the v1 
ſpace between the inſtant of its inflammation and its ö 

xing totally volatilized was five- and. twenty minutes. 0 

As none of theſe experiments ſhowed what became 

{ the diamond, Meſſrs Macquer, Lavoiſter, and Ca- | 

ct, reſolved to make ſome new experiments on this = 
ubſtance in cloſe veſſels. They heated twenty grains * 
diamond in a ſtone retort, fitted with an apparatus \ 4 
proper for retaining the products, if there ſhould be | 
ny. They expoſed it to the utmoſt violence of fire | 


% ichout obtaining any product. After the operation, {4 
ey found the diamonds pretty entire, yet not quite ſo ( | 
ay as before. From this circumſtance, they ſuſpect- 61998 
ner a that this loſs of weight was owing to the diamonds 1% [ 


eing partly burnt, -with the help of the ſmall portion | 
| air contained in the veſſels : the diamonds were, be- | 
des, covered over with a blackiſh and ſeeming car- ; 
naceous cruſt, which ſoon diſappeared when they 7 
ere rubbed on a grind . ſtone. 1 
and While chemiſts were employed in experiments on | | | 


| 0- enature of the diamond, the lapidaries always thought 4 4 
ible abſolutely indeſtructible. M. le Blanc, one of theſe = 
alts, took a diamond to M. Rouelle to expole it | : 


Vis WY fre, but inſiſted on incloſing it in a way of his 
own. 
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own. Accordingly, he put it into a crucible, with, 
cement of chalk and coal reduced to powder. This oy 


cible was incloſed in another, which was cloſely = 
vered and luted with founder's ſand. It was then u ar 
into the fire, and left expoſed to it for four hours. hen 
the end of that time, both M. le Blanc's diamond ang prev 
others which M. Roulle had expoſed to the fire ver matt 
vaniſhed. M. Maillard, another lapidary, waited on M F; 
Cadet, when Meſſrs Macquer and Lavoiſier were Wat 
gaged with him in experiments on this ſubſtance, bring that, 
ing with him three diamonds, which he propoſed ut b 
expoſe to fire after cementing them in his own i (ccur 
He preſſed the bowl of a tobacco- pipe full of pound lin 
charcoal, and putting his diamonds in the middle, o Mac 
vered the pipe with an iron plate, which he luted era 
with founder's ſand. The pipe was put into a cruch bare 
lined with chalk, and coated over with ſand wet wit harec 
falt water. The whole was put into Macquer's u trife 
nace, and expoſed to ſuch an heat, that at the end harco 
two hours the apparatus was become ſoft and ready e the. 
melt. The crucible was now vitrified, and had Wl: wee 
its ſhape. It was cautiouſly broken, and the pipe i hile r 
found whole: the charcoal within it was perfcaWr!:ich 
black, and the diamonds had loſt nothing. They tte co 
only a little blackened on the ſurface ; but they 7 hen it 
vered their whiteneſs and luſtre on being rubbed ear aft 
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grind ſtone. Macquer repeated this experiment #1 
the ſame ſucceſs in the great furnace in which the h 
porcelain of Seves is burnt. But, on this occaſion, pl 
of the iron which covered the pipe having been ml 


ed, it had reached the diamond, and ſcorified it on d 
ſide 
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gde; but the other was perfectly unaltered. The fire 
had been kept up for four-and-twenty hours. 
M. Mitouard having had occaſion to expoſe ſeveral 
J;amonds to fire in cloſe veſſels, and with various ce- 
ments, obſerved, that charcoal was more effectual for 
preyenting the combultion of this body than any other 
matter. , | 

From theſe facts, all chemiſts were led to think, 
hat diamond burns like other combuſtible bodies; and 
that, like charcoal, it cannat be deſtroyed by fire with- 
out being in contact with air. Yet the numerous and 
accurate experiments of M. d*Arcet appeared to eſta- 
bliſh a contrary doctrine. To determine this matter, 
Macquer filled ſeveral bowls of burnt porcelain, and 
ſeveral crucibles of porcelain paſte with powder of 


c barcoal. In the crucibles of unburnt porcelain the 
wilWchircoal was reduced to aſhes, and the aſhes were even 
fu itrifed; but in the veſſels of burnt porcelain the 
10 08&!:2rcoal appeared to have ſuffered no alteration : and 
ee ſchence concluded, that there is a great difference 


etween theſe two kinds of veſſels. He thinks, that 
chile porcelain is burning, chinks are produced in it, 
#lich though ſcarce diſcernible, are ſufficient to facili- 
ate combuſtion 3 and that, as the porcelain ſhrinks 
ret ben it cools, all the chinks-are cloſed up, and diſap- 
car after it is burnt. ga 

To theſe, M. Lavoiſier has added new experiments, 


1 
e hu roring, that diamond does not burn unleſs it be in con- 
1, Pct with air. He expoſed diamonds to the focus of 


mai . de Trudaine's lens, after covering them with a bell, 
on to which he made water or mercury riſe by empty- 
ng it of air. This chemiſt, in experiments on the ef- 

fects 
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fects of the burning- glaſs, which he made in conjune 
tion with Meſſrs Macquer, Cadet, and Briſſon, had a 
: ready obſerved, that when diamonds are ſuddenly es 
poſed to a ſtrong heat, they crackle and ſcintillate; 
which never happens when they are flowly and gn Fr 
dually heated. He likewiſe obſerved the diamond; » F< 
melt in ſome parts of their ſurface : ſuch of them omb 
were for ſome time expoſed to the heat of the ” ' 
were penetrated all over their ſurface with ſmall hole t 18 4 
like a pumice- ſtone. When he heated them in the pπ⏑ a es 
mato-chemical machine above deſcribed, he was are 
vinced, that the diamond burnt only for a certain ting boug 
in proportion to the quantity of air contained in th adn 
bell-glaſs. He examined the air in which the diam peri 
had burnt, and found it preciſely ſimilar to that v, 
remains after the combuſtion of any other combultith anged 
body; that is, it had loſt that proportion of vital i gp 
which renders atmoſpheric' air fit for combuſtion, On paich 
circumſtance which deſerves to be taken notice of er 
that the air which remained after the combuſtiond ö poſſi 
diamond precipitated lime-water, and contained a op 
bonic acid. 
In order to determine with ſtill greater certainty tl 
nature of diamond, M. Laivoſier attempted to bun 
under a bell-glaſs filled with carbonic acid. The d 
mond ſuffered ſome loſs, which was owing no dou 
to a portion of air mixed with the acid. He is allo foying 
opinion, that the loſs which diamond ſuffers on ſuch ad in t 
caſions is owing to its being volatilized : and he inl 
from this inſtance, thas this body may be entire) 
latilized, if it be incloſed in a cloſe veſſel, and a fird 


enough heat applied to it. M. Lavoiſier having f 
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mitted charcoal to the ſame operation, obtained a fi- 
milar reſult, in regard both to its combuſtion and its 
volatilization. He obſerved too, that the ſurface of 
diamond always become black. | 

From theſe facts it follows, that diamond is a ſub- 
Nance very different from ſtones ; that it is actually a 
ombuſtible body, which burns with flame whenever 
t is made red hot in contact with air: In a word, that 
tis a volatile combuſtible body, for diamond never 
eaves any fixed reſidue ; and that it perfectly reſembles 
harcoal in the manner in which it is affected by fire; 
hough very different from it in tranſparency, gravity, 
ardneſs, and many other properties. All of the above 
xperiments, as well as the art of ſplitting diamonds, 
how, that this body conſiſts of laminæ, or layers ar- 
anged one over another; that there is ſometimes be- 
ween the layers an extraneous colouring matter, to 
rhich the carbonaceous coating with which ignited 
liamonds are covered, eſpecially when in cloſe veſſels, 
; poſſibly owing. This coloured layer, which is ſome- 
Wines nearer to, and ſometimes more remote from, the 
urface, often defeats the attempts of the lapidary to 
rhiten ſpotted diamonds. If it be near the ſurface, it 
$ eaſy to deſtroy it, and render the diamond entirely 
Flite, But when it is funk deep within the body of 
he diamond, it is impoſſible to remove it, without de- 
Wroying ſucceſſively the laminz by which it is covered: 
nd in that caſe, a diamond will be fometimes entirely 
eſtroyed before it loſe its colour. 

Notwithſtanding all theſe experiments, we know 
ot yet of what principles diamond 1s compoſed : in 


e preſent ſtate of our knowledge, it is to be con- 
ſidered 
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fidered as a peculiar combuſtible body, different fron 


all others. 


Diamond is of no uſe but as an e v7 : but ij 
| property of refra@ing the rays of light, 2 _— 
| ſing them, and exhibiting to the eye t : _ 
liant and lively colours, renders it lo truly a 12 
that the eſteem in which it is held is not 7 : t 
buted to the caprice of faſhion. Its value - wp: , k 
creaſed by its exceſſive hardneſs, which enn "II 
tain the poliſh, its ſcarcity, and. the INgenious pg? 3 
which it is cut. It is uſed for engraving on g : ; 
on hard ſtones, and to cut theſe bodies into any req 

EEE is uſed for grinding and poliſhing 


whole diamonds. 
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Genus II. Hydrogenous Gas. 


HAT Dr Prieſtly calls infammable air, and 
ve hydrogenous gas, is an aeriform fluid, poſ- 
ſing all the apparent properties of air. It is about 
irteen times lighter than common air; it does not 
pntribute to maintain combuſtion, and it is almoſt in- 
Wantaneouſly fatal to animals by throwing them into 
gh convulſions. It has a ſtrong ſmell. One of its 
aracteriſtic properties is, to take fire when, being in 
tat with air, an inflammable body is brought near 
or the electric ſpark cauſed to paſs through it. 
Hydrogenous gas has been long known both in na- 
re and art. Metal, and coal mines, the ſurface 
maſſes of water, and animal or vegetable mat- 
3 in the ſtate of putrefaction, afford many inſtan- 
$ of natural, combuſtible vapour. Art has laboured 
produce ſimilar vapours, by diſſolving metals with 
e ſulphuric and muriatic acids, and by diſtilling ani- 
| wal 
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mal and vegetable ſubſtances. But, before Dr Priek, pro 
ley, no perſon thought of collecting thoſe vapour iz inſt 
receivers, in order to examine their properties. H ] 
difcovered that they conſtitute a kind of permaney eve! 
elaſtic fluid. app 

Hydrogenous gas diſplays all the phenomena cha air 
racteriſtic of combuſtible bodies in a very eminent d ſel, 
gree. Like them, it does not burn but when in con. wate 
tact with air; when pure, it burns with a flame which thet 

is more or leſs red; it gives a blue or yellow fam on. 

when combined with any ſubſtance capable of modiy. iſ '* 
ing its properties. It often crackles, and gives ou; He t 
when burning, ſmall bright ſparks, with a noiſe þ glaſs 
milar to that which is produced by the detonation orde 
nitre. It produces, when burning, a lively heat, | ter w 
is kindled by contact with the electric ſpark. of th 

It burns with the greateſt rapidity when it is ſw: elaſti 
rounded with a great quantity of air. As the aggs l 

two 


gation of the two fluids is the ſame, it is poſſibly 
mix them ſo, that a particle of hydrogenous gas ſl 
be involved among particles of air ; and it then bun 
with great rapidity. This happens when a mixtug 
conſiſting of two parts of atmoſpheric air and ongd 
hydrogenous gas, is inflamed. The mixture kink 
burns in an inſtant, and produces a ſmart exploki 
like that of gun-powder ; but again, hydrogen 


gas by itſelf burns but ſlowly, and only at the 1. genou; 
face. pole tl 
air in 


It may likewiſe be made to burn in an inſtant, a 
with great violence, by mixing two or three pi 
of it with one of vital air or oxigenous gas; itt 
procue 
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produces a much greater exploſion than in the above 
inſtance. 

Mr Cavendiſh ſome years ago obſerved, that when. 
erer hydrogenous gas is burnt, drops of water always 
appear. On burning this gas in a veſſel filled with vital 
air above mercury, a vacuum is produced in the veſ- 
ſel, the mercury riſes, and great drops of very pure 
water are ſeen to trickle down the ſides of the veſſel, 
their quantity ftill increaſing as the combuſtion. goes 
on. M. Lavoifier combined ſuch a quantity of theſe 
two claſtic fluids as afforded ſeveral drams of water, 
He took care to make both the fluids paſs through a 
glaſs cylinder, filled with dry cauſtic fixed alkali, in 
order to purify them entirely from any portion of wa- 
ter which might be intermixed with them. The weight 
of the water obtained anſwered exactly to that of the 
elaſtic fluids conſumed. And he concluded from this 
experiment, that water is actually a compound of theſe 
two fluids, in the proportion of fix parts of oxigene to 
one of hydrogene. For it is eaſy to underſtand, after 
what has been already laid down, that the caloric and 
the light of vital air, and hydrogenous gas, are diſenga- 
ged during their combuſtion. And the diſengagement 
of theſe principles accounts for the weight of water be- 
ing ſo very different from that of oxigenous or hydro- 
genous gas. The gravity of water is to that of hydro- 
genous gas in the proportion of 11,050 to 1, if we ſup- 
poſe the levity of this gas to be to that of atmoſpheric 
ar in the proportion of 13 to 1: The diſparity will be 
ſtill greater, if the levity of hydrogenous gas be eſti. 
mated at 16, which may be fairly done whey it is per- 
fectly pure. 

Vox. II. * Water 
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Water obtained by the combuſtion of vital air wit 
hydrogenous gas is found to contain ſome grains of nj. 
tric acid. In order to underſtand how this. acid i 
formed, we may reflect, that Mr Cavendiſlr produce 
nitric gas by combining, through means of the eleftrie 
ſpark, ſeven parts of vital air with three of gas azote 


n nat 


lely 
from the atmoſphere. Thi 
But the vital air which M. Lavoiſier made uſe d T7 
for his experiment was extracted from a red precigi able 
tate, or mercurial oxide precipitated by the nitric + hich 
cid; and that oxide might perhaps afford the mal I ü 
portion of azote which enters into its compoſition; E 
wherefore the nitric acid obtained in this experiment . 
is not to be confidered as in any degree falſifying the e infl 
aſſertions of M. Lavoiſier concerning the production d 4 
water. If with this fine experiment we compare that hich 
by which the ſame chemiſt decompoſed water, by ms * 1 
king it fall on red iron, zinc, and coals, as well a oed 
boiling oils, and obtained a quantity of the hydrogs =o 
nous gas proportioned to the quantity of the bo 92 
burnt, we ſhall find good reaſon to conclude, that the oport 
theory of the compoſition of water is as well ſupportel tþ the 
as any other chemical theory. dltanc 
The proportion in which the component principle g .. 
of water are united in it, appears from the moſt acc perim 
rate experiments to be 85 parts of . to 15 of Mea 
drogene in weight. voikie: 
We want only one thing, to know the: nature of . eſt; 
drogenous gas. ls it a ſimple ſubſtance, or a compoullfiF.. er 
ſubject to no varieties, but always the ſame in ſpecies: phur, 
May it be conſidered as the phlogiſton of Stahl, wid at o 


ſeven 


tible, 


Combitible Bodies. 195 
weral Engliſh chemiſts, at the head of whom is Mt 
r:rwan, have thought it to be ? | 

With regard to the firſt queſtion, it is nearly agreed 
mong chemiſts, that all ſubſtances, however different 
1 nature, which contain inflammable gas, afford it pre- 
iſely the ſame in all its properties. 

There are indeed ſome who ſtill acknowledge ſeve- 
al ſpecies of inflammable gas; ſuch as the inflam- 
able gas obtained from iron and zinc by water, 
hich burns with a red flame, and detonizes with pure 
ir; that which M. de Laſſone obtained from Pruſſian 
ue, and from the reduction of flowers of zinc by 
arcoal, which burns in air without detonization ; 
ec inſlammable gas that riſes from marſhes, and burns 
ith a blue flame, without detonization ; and that 
hich is obtained by the diſtillation of organic mat- 
rs, and reſembles the gas of marſhes. it we have 
ned [rom a ſtrict analyſis of the two laſt, that they are 
mpounds of genuine, pure, and detonating hydroge- 
dus gas, with gas azote and carbonic acid in various 
oportions. In the year 1782, I was led to think, 
ch the illuſtrious Macquer, that there is only one 
ditance of this kind, which, by combining with diffe- 
nt ſubltances, undergoes various modifications. The 
periments of many celebrated natural philoſophers, 
nicularly of Cavendiſh, Prieſtley, Watt, Kirwan, 
roiter, Monge, Berthollet, de Morveau, &c. have 
ce eſtabliſhed the truth of this opinion. The mix- 
es of the other gafes, and the ſolution of coal, 
phur, and phoſphorus in hydrogenous gas, the 


ght of which they augment, and render it leſs com- 
ible, afford us reaſon to think, that the ſeeming 
N 2 varieties 


I een to 
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varieties of inflammable gas are owing to ſuch mix 
tures or combinations. To me therefore it appean g 
be at preſent fully demonſtrated, that there is only q 
ſpecies of inflammable gas, produced by the decom 
fition of water, and capable of producing water h 
combining with vital air ; in a word, that there en 
ſpecies belonging to this genus but hydrogenous gy 
which is more or leſs inflammable, and variouſſy a 
loured, according as it is mixed or combfhed with 
ther bodies. 0 

As to the ſecond queſtion ; there are indeed ſera 
facts which appear to ſupport the opinion of Bergn 
and the Engliſh chemiſts, who take hydrogenous yg 
to be Stahl's phlogiſton; but there are many ma 
which oppoſe our adopting that opinion. It ape 
that the combuſtible ſubſtances in which Stahl ala 
ed the exiſtence of phlogiſton, do not all afford i 
elaſtic fluid, and that water always contributes toi 
formation. Mr Kirwan, who has been engaged} 
ſeveral years in examining this important queſtion, 
not yet, as far as we know, been able to determine 
by any deciſive experiment. Under ſome other 
ticles of this work we will give our opinion of the 
drogenous gas, which that celebrated chemiſt obs 2 
from an amalgam of zinc, as well as of ſome other 
logous experiments, which have been urged by kn 
philoſophers againſt the doctrine which we adv 
We will not here enter into a detail of the objea 
which may be made to it; for we might poſſibly ad 
underſtood by thoſe whoſe ſtudies in chemiſtry! 
not extended farther than the foregoing chapters d 
wor k; but thoſe objections ſhall be ſtated in the d 
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es concerning metallic ſubſtances, phoſphorus, &c. 
However it be, we muſt here acknowledge the phæ- 
domena may be explained on the ſuppoſition that hy- 
irogene is the ſame with phlogiſton; but we cannot 
elp obſerving, at the ſame time, that the theory of 
blogiſton requires to ſupport it ſome forced and im- 
robable ſuppoſitions, and is far from being equally 
ple and ſatisfactory with that which we have adopt- 
las the plain ſimple reſult of facts “. 
No chemiſt has yet analyſed hydrogenous gas into 
riaciples 3 it is to be confidered as a fimple ſubſtance 
the preſent ſtate of our knowledge ; hydrogyne, its 
aſe, combines entirely with pure air, or oxigene ; and 
ter is formed by the combination. The reader will 
e, that we have ſaid nothing of the theories of 
oe writers, ſome of whom have afferted inflammable 
s to be a compound of air with the matter of fire, 
ile others repreſent it as a modification of light, fire, 
he electric fluid, &. Theſe affertions are too vague, 
ear too great a reſemblance to the inaccurate and am- 
iguous language of the infancy of natural philoſophy, 
nd are too inconſiſtent with experiments, to merit a ſe- 
ous diſcuſſion. According to Mr Kirwan, Dr Craw- 
ord has ſhewn, that hydrogenous gas contains a great- 
r proportion of light and caloric, than vital air con- 
uns; and that the proportion of light and caloric in 
tele two gaſes, is that of 24 to 1: It would be of 
eat uſe to aſcertain how much of thefe principles hy- 
rogene loſes when it enters into ſolid or liquid com- 
N 3 binations. 
* See Mr Kirwan's work on this ſupject; or the French tranſla- 


" of that work, with notes added. F. This was written before 
pr Kirwan had declared himſeſ a convert to the French theory. H. 


* 


f 
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binations. Hydrogenous gas, no doubt, contalm good 
good deal of ſpecific heat or caloric, perhaps even q off ps 
the matter of light; nor is it always ſeparated fron Hy 
theſe gaſeous matters whenever it loſes its ſtate of el neutr 
ticity, and paſſes into liquid combinations. gener 
Hydrogenous gas does not combine with water; z Th 
may be long kept under that fluid, without ſufferin ſeque 
any alteration, - At length, however, it is ſo much d 10 fill 
tered, as to be no longer ſuſceptible of inflammation. 1 
Dr Prieſtley. has not determined the nature of ti ..... 
change, nor the ſtate of the water which produces i Lk 
Probably, if ſuch an experiment were carefully pe proba 
formed, it would throw much light on the nature dB... 
this combuſtible body. of ite 
Hydrogenous gas is not known to act either on em ie f 
or on any of the three ſalino-terrene ſubſtances; hui perha 
deſtroys the whiteneſs of barytes, and communicates i ural ; 
it a colour ; which has cauſed it to be con{idered # Att 
the calx or oxide of ſome metal {till unknown. of oth 
We know not what effects the alkalis and the r life 
are capable of producing on this gas, nor what changg arms, 
it produces on them. It would probably decompile... 
ſome acids, particularly the ſulphuric acid and Mo it. 
oxigenated muriatic acid, by combining with their o nuary 
gene to form water. As to the ſulphuric acid, there with | 
reaſon to think it liable to ſuch a decompoſition ; i philoſ 
as ſulphur does not decompoſe water, (a fact of wha chanic 
we will afterwards have occaſion to take notice), Natur 
baſe of vital air has certainly a ſtronger affinity wil which 
hydrogene than with ſulphur. The oxigenated mum trie F 
tic acid has ſo conſiderable an exceſs of oxigene, WW: grees 


that ſo imperſectly united with it, that we may wi 
go 
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good reaſon think that hydrogenous gas would carry 
off part of it to form water. 

Hydrogenous gas does not ſeem capable of acting on 
neutral ſalts ; but its influence on ſaline ſubſtances in 
general has not yet been examined, 

This gas is become a ſubſtance of much more con- 
ſequence than formerly, fince it has been made uſe of 
to fill aeroſtatic machines; a diſcovery which we owe 
to Meſſrs Montgolfier. Its ſpecific leyity, which is 
thirteen times greater than that of air, cauſes thoſe 
machines to riſe in the atmoſphere. It is more than 
probable that it performs an important part in all the 
phznomena of meteors ; that there is a great quantity 
of it diffuſed through the atmoſphere; and that the elec- 
tric park kindles it, and cauſes it to produce water. 
Perhaps it is carried about in the winds as a kind of na- 
tural aeroſtatic. | 

Attempts have been made to ſubſtitute it in the room 
of other combuſtible matters for ſome of the purpoſes 
of life; to give light and heat, and to diſcharge fire- 
arms, &c. M. Volta has conſidered it in this laſt point 
of view, and has propoſed ſeveral ways of making uſe 
of it. M. Nerete, in the Journal de Phyſique for Ja- 
nuary 1777, has given a deſcription of a chaffing-diſh 
vith inflammable gas. M. Furſtenberger, a natural 

philoſopher at Bale, M. Brender, an ingenious me- 
chanic of Augſburgh, and M. Ehrman Lecturer in 
Natural Philoſophy at Straſburgh, have contrived lamps 
which may be kindled at night by means of the elec- 
tric ſpark. Laſtly, Artificial fires, affording a very 
agreeable ſpectacle, are made with glaſs tubes, va- 

N 4 riouſly 
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riouſly bent, and pierced with a great may holes. In. 


flammable gas is introduced into theſe tubes from 3 
bladder full of it, through a copper cock. When the 
bladder is preſſed, the inflammable gas paſſes imo the 
tube, iſſues out through all the holes, and is kindle 


by a burning taper. 
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CHAP. 


Genus III. Sulphur. 


ULPHUR is a combuſtible body; dry, very brittle, 
9 of a citron yellow colour, entirely without ſmell, 
except when it is burnt, and of a pecuhar taſte, which 
is weak, though perceptible enough. When rubbed, 
it becomes electric. When a large piece of it is expo- 
ed to a moderate but ſudden heat, as for inſtance, by 
being comprefled in the hand, it crackles and breaks, 
into pieces. 

Sulphur abounds in nature; ſometimes it is found 
pure, and ſometimes in combination with other {ub- 
lances. It is our bufineſs here to ſpeak only of the 
ormer. The following are the varieties of pure ſul- 


phur. 


varieti 


1 
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Varieties. 

1. Tranſparent ſulphur in octohædral | cryſtal 
with two truncated pyramids. It is general 
depoſited by water on the ſurface of a c 
careous ſpar. Cadiz ſulphur is of this kind 

2. Tranſparent ſulphur in irregular ſragmeny, 
The ſulphur of Switzerland is in this ſtate. 

3. Whitiſh pufverulent ſulphur, depoſited in (il 
ceous gæodes. There are flints found i 
Franche-Compte, &c. full of ſulphur. 

4. Pulverulent ſulphur, depoſited on the ſurfac: 
of mineral waters; ſuch as thoſe of Aix.z 
Chapelle, of Enghien near Paris, &c. 

5. Cryſtalline ſulphur that has been ſublimated; 
the cryſtals are tranſparent ; it is found in 

places adjacent to volcanoes. 

6. Pulverulent ſulphur ſublimated by volcanoe; 
its form is irregular, and it is often intermix 
ed with ſoft ſtones, as may be obſerved a 

Solfatara, in the neighbourhood of Naples, 

7. Sulphur in ſtalactites, formed by volcanic fire, 


Beſide theſe ſeven varieties of pure mineral {ul 
phur, this ſubſtance is found in combination with . 
rious other matters. It is moſt frequently united witt 
metals, which are then in the ſtate of pyrites, or me 
tallic ſulphures and ores. Sometimes it exiſts in com 
bination with calcareous matters in the ſtate of earth 
ſulphure or liver of ſulphur ; fetid calcareous ſtone 
and fwine-ſtone appear to be of this nature. 

Recent diſcoveries extend the empire of this miners 


ſtill farther. It ſeems to be daily formed in animi 
and 


10, 


II. 


But 
which 
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and vegetable matters beginning to putrefy. Though 
theſe ſpecies of ſulphur belong not properly to the mi- 
neral kingdom; yet, to complete the natural hiſtory 
of this ſubſtance, we ſhall ſubjoin them to the preced- 
ing varieties, | 


Varieties. 

8. Sulphur in cryſtals, formed by the ſlow de- 
compoſition of an accumulation of animal- 
matters. Such is the ſulphur found in the old 
lay-ſtalls, near the gate of St Anthony. 

9. Pulverulent ſulphur, formed by vapours ari- 
fing from animal matters in the ſtate of pu- 
trefaction; it is found on ſtable-walls, and in 
privies, &c. 

10. Sulphur extracted from various vegetables, 
particularly from dock-root, from ſpirit of 
cochlearia, &c. For this diſcovery we are 
indebted to Meſſrs Baume and Deyeux, mem- 
bers of the College of Pharmacy, and Lectu- 
rers in Chemiſtry, &c. | 

11. Sulphur obtained by M. Deyux by an analy- 
ſis of animal matters, particularly of the white 
of an egg. 

12. Sulphur obtained from horſe-dung. This com- 
buſtible body has been found in horſe-dung 
at the inſtant of its emiſſion. Very probably 
future obſervation may diſcover it in many 
other animal matters. 


But none of all theſe varieties of ſulphur is that 
which is uſed in the arts. This ſulphur is extracted 


9 
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by diſtillation from metallic compounds, of which it ix 
a principle, and which are called pyrites. In Saxony 
and Bohemia, it is put into earthen tubes in ſmall 
pieces, and thus placed on an oblong furnace. One 
end of the tube ſtands in the furnace, and the other 
paſſes into a ſquare veſſel of caſt-iron containing water, 
The ſulphur accumulates in this receiver; but it is 
very impure. To purity it, it is melted in an iron 
ladle; the earthy and the metallic parts are then pre. 
cĩpitated. It is next poured into a copper boiler, in 
which it is farther purified by depoſiting other extra. 
neous matters. After being kept here in fuſion for 
ſame time, it is poured into-cylindrical wooden moulds, 
which give it the form in which we uſually ſee it in 
commerce. The precipitate which ſubſides to the bot. 
tom of the boiler while it is in fuſion, is grey and very 
impure. It is very improperly called quick ſulphur. In 
other places, as at Rammerlſberg for inſtance, ſulphur 
is extracted from pyrites by a ſimple proceſs. The ful. 
phur of maſſes of pyrites roaſted in the open air, 
is taken off in ladles, and purified by a ſubſequent 
fuſion, 

Sulphur ſuffers no alteration from the contact of 
light. When heated in cloſe veſſels, it becomes folt, 
and melts; and when afterwards cooled, it generally 
aſſumes a red, a brown, or a greeniſh colour, anda 
needle form. The proceſs by which M. Rouelle cry: 
ſtallized it, was ſuffering the ſurface to congeal, and 
afterwards pouring off the fluid beneath: the under 
ſurface of the cruſt then exhibited the ſulphur in needles 
crofling each other in various directions. 


When 


When melted ſulphur is gently heated, it volatilizes 
in ſmall pulverulent parcels of a citron yellow, which 
are called flowers of ſulphur. This operation is em- 
ployed ſucceſsfully to purify ſulphur, though it is the 
pureſt part which is volatilized. For performing this 
operation, common ſulphur in powder is put into an 
earthen cucurbite, which is fitted with earthen. pots 
inſerted one in another, and known by the name of 
aludels. The uppermoſt of theſe pots is terminated by 
a reverſed funnel ; the opening of which forms a flight 
communication between the interior part of the cucur- 
bite and the air. The cucurbite is then heated till the 
ſulphur become liquid ; which at that degree of heat 
is ſublimated, and fixed on the ſides of the aludets. 

Flowers of ſulphur, when prepared in the great 
way, often contain a little ſulphuric acid, which is 
formed by the combuſtion of a ſmall quantity of the 
ſulphur, in confequence of the veſſel's containing a 
ſmall portion of air. They may be entirely purified by 
waſhing them. The ſulphur made uſe of in medicine, 
and in nice chemical experiments, ſhould be prepared 
in this manner. 

When ſulphur is heated in ſuch a way that air has 
acceſs to it, it kindles and burns with'a blue flame as 
ſoon as the heat caules & to melt, if the heat to which 
it is expoſed be but inconſiderable; but when expoſed 
to a ſtrong heat, it gives a lively white flame. In the 
firſt of theſe inſtances it diffuſes a ſuffocating ſmell ; 
and by colle&ing the vapours which exhale from it, we 
obtain a portion of very ſtrong ſulphureous acid. When 
it. burns rapidly it has no ſmell, and the reſidue is 
not ſulphureous, but ſulphuric acid. Stahl, who 

thought 
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thonght ſulphur to be a compound of this acid with 
phlogiſton, imagined, that when burnt it loſt its in; 
flammable principle, and was of conſequence reduced 
to an acid. He has collected ſuch a number of fach 
in ſupport of his opinion, as could not but prevail with 
ſucceeding chemiſts to adopt it. But ſince chemiſt 
have begun to attend to the influence of air in combu- 
ſtion (a circumſtance to which Stahl appears to have 
paid fcarce any attention), ſeveral of them, ſtruck with 
the difficulty which has hitherto been found in all at. 
tempts to prove the exiſtence of phlogiſton, and with the 
facility with which all objections againſt that doctrine 
may be anſwered by means of the late diſcoveries con. 
cerning the nature of air, have adopted an opinion di. 

rectly oppoſite to Stahl's concerning the nature and the 
combuſtion of ſulphur. 

The following are the facts on which this new opi- 
nion is founded. Hales obſerved, that ſulphur abſorbs 
a great quantity of air when it burns. M. Lavoiſier 


has ſhown that ſulphur is ſubject to the ſame laws wih ls nc 
other combuſtible bodies: 1. It cannot burn, except urns f 
vital air have accels to it. 2. During its combultion, pxigene 
it abſorbs the pureſt part of that air. 3. That part of burns 

$18 n 


atmoſpheric air which remains after it has contributed 
to the combuſtion of ſulphur, can no longer ſerve the d. 1 
aline n 


8 grad 


ſame purpoſe. 4. The ſulphuric acid produced by the 
combuſtion of ſulphur is equal in weight not only to 


the quantity of ſulphur, but alſo to the portion of air here, 
that has been conſumed. 5. Conſequently ſulphur Thus 1 
muſt combine with the baſe of pure air, or oxigene, in ben ſu 
order to form ſulphuric acid. This acid is therefore 3 uric a 
Mances 


compound of oxigene with ſulphur; and the laſt of 
theſe 
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theſe is not a compound body, but one of the principles 
of the ſulphuric acid. It forms the acid by combining 
wich the baſe of vital air or oxigene; and this com- 
dination takes place when it is expoſed to combuſt- 
on. Heat is neceſſary to make it burn; for, by 
dividing it, and deſtroying its aggregation, it pro- 
motes its combination with oxigene. When once 
barnt, or combined with oxigene, it is no longer 
uſceptible of inflammation, but becomes an incombuſti- 
le body. 

[t abſorbs various quantities of oxigene, and becomes 
ore or leſs acid, according to the manner in which it 
; burnt. Such is the theory of the difference between 
he low end the rapid combuſtion of ſulphur, and be- 
ween the ſulphureous and the ſulphuric acids, which 
re produced by theſe combuſtions. Stahl thought, 
hat when ſulphur burnt ſlowly, it did not loſe all its 
hlogiſton ; and that the ſulphuric acid was odorous 
ad volatile in conſequence of its retaining part of it. 
t is now experimentally proved, that when ſulphur 
urns ſlowly, it does not abſorb the full quantity of 
igene, with which it is capable of uniting ; but when 
burns rapidly, it abſorbs as much of this principle 
is neceſſary for the formation of the ſulphuric 
id. The ſulphureous acid, in combination with al- 
dine matters, paſſes into ſulphuric acid, by abſorb- 
7 gradually the baſe of vital air from the atmo- 
pere. 

This theory ſerves equally to explain what happens 
ten ſulphur is formed by the combination of the ſul- 
huric acid with certain combuſtible matters, as in the 
ances we have already mentioned, with ſulphate of 


potaſh 
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potaſh and of ſoda, with ammoniacal, calcareous, my 


nefian, aluminous, and barytic ſulphate, when hea 8% 
with coal. The combuſtible body ſeizes the oxige 8 
contained in the ſulphuric acid, and leaves only the ſu dine 
phur, which is its other principle. Whenever, thay Ko 
fore, the ſulphuric acid is converted into ſulphur by; Ml 
combuſtible body, the latter is conſtantly reduced y hepa 
the ſtate of a burnt body, as we ſhall have occafiony ** 
ſee in the hiſtory of ſeveral of the metals. On this a 4 
count a large quantity of carbonic acid is obtain ra 
when ſulphur is artificially produced, as the oxigene d A 
the ſulphuric acid is united with the pure carbonaceoy deepe 
matter. The reader may recollect, that the exiſt... de 
of oxigene, or the baſe of pure air in the ſulphu r . 
acid, is eaſily demonſtrable. Various attempts ha ER 
been made to determine by experiment the proporia nme. 
in which oxigene and ſulphur are combined in the WWE... 
phuric acid, in the fame manner as the proportion «qi... 
the nitric, the carbonic, and the phoſphoric acids Med 
been determined. and an 
\ Sulphur is neither liable to any alteration from aWY.:.. pre 
nor ſoluble in water. If, after being kept in fuſion! pure 
it becomes thick, it be poured into water, it then MH ar 
comes red, and retains a certain degree of foftnels Mak f 
that it may be kneaded in the hand; but in a few a... 
it loſes theſe properties. Water dropped on ſup... 
does not ſeem to be decompoſed, nor contribute o eig 


combuſtion of the ſulphur; from which it appears, Murr .: 
the baſe of vital air or oxigene has a greater au . 
with hydrogene than with fulphur. This affertion 
confirmed by the manner in which hydrogel 
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yis acts on che ſalphuric acid, for it robs it of its 


oxigene. 
Sulphur does not act at all on ſiliceous earth; it com- 


bines with aluminous earth, but not without great dif- 
ficulty. This earth, however, when it is very much 
attenuated, appears to reduce ſulphur to the ſtate of an 
hepar or fetid ſulphure, as may be obſerved in the prepa- 
ntion of pyrophorus. 

A compound of ſulphur with alkaline matters, is ge- 
nerally called aikaline ſulphure, hepar, or liver of ſul- 
bur, This compound is generally of a lighter or a 
deeper brown colour, like the liver of animals: vital 
air decompoſes it; water diflolves it, cauſing it to give 
out a fetid ſmell ; the acids precipitate the ſulphur, 
extricating from it a. peculiar gas, which was at firſt 
named hepatic gas ; but to which, in alluſion to its na- 
ture, we now give the name of ſulphurated hydrogenous 
% There are ſix ſpecies of alkaline ſulphures pro- 
duced by barytes, magneſia, lime, the two fixed alkalis, 
and ammoniac or volatile alkali We may examine 
the properties of each of theſe by itſelf. 

Pure barytes does not act ſtrongly on ſulphur, when 
they are heated together in water; the product is a 
weak ſulphurated or hepatic liquor: but in the dry 
way, the two bodies enter into a much more intimate 
combination. Therefore, when a mixture, conſiſting 
i eight parts of barytic ſulphate in powder with one 
part of coal, is expoſed in a crucible to a ſtrong heat; an 
incoherent maſs is obtained without fuſion, which rea- 
Lily Ciſſolves in warm water, and has the ſmell and all 
the other charaQeriſtics of an hepar. The ſolution is 


of an orange or golden yellow colour. I have diſcover- 
Vor. II. 1 ed 
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ed that it cryſtallizes by cooling. Barytic ſulphure is WW Suck 
cryſtals is of a yellowiſh white colour : when expoſe Bun 
to the air, it attracts moiſture from it, aſſumes a deeper form 
colour, and is decompoſed ; for ſome part of the {ul it is 
phur is precipitated, and barytic ſulphate formed. I bins 
ſulphure, when precipitated by acids, gives out an e rated 
laſtic fluid, known by the name of /ul/phurated hydr. Li 
genous gas, which has been mentioned above, and the ande: 
peculiar properties of which we will afterwards en ſubſta 
mine. When barytic ſulphate is precipitated by h ix: 
fulphuric acid, the precipitate is found to conſiſt of both dien, 
ſulphur and barytic ſulphate ; but when the nitric, caſion 
the muriatic acid is employed, the barytic nitrate If mo 
muriate remains in ſolution, and only the ſulphur ſub WW colou; 
ſides. | tion, t 
Sulphur combines with pure magneſia with the help WW tificu 
of heat. The neutral ſalt, which we call carbonate (A way b 
magneſia, is commonly uſed for this combination, nd de 
diſſolving the moſt readily in water. A ſmall port vith u 
of magneſian carbonate, with an equal quantity of ſſo Combi. 
ers of ſulphur, are put into a bottle full of diſtilled light 
ter. This veſſel, entirely emptied of air, and cloſeh of the 


ſtopped, is expoſed for ſeveral hours to the heat of 1WW'': muc 
balneum-mariz ; the water is then filtrated ; it has th: ima! n 
fetid ſmell of rotten eggs; it communicates an high co tutts, 1 
lour to ſolutions of metals; it gives by ſpontaneous W ral pr 
poration, ſmall cryſtalline needles; in a word, it is air the 
genuine magneſian ſulphure. The magneſia may be eme 
cinitated by one of the fixed alkalis, —which have ion 
greater affinity than it with ſulphur. The acids ſep: e w 
rate the ſulphur in the form of a white powder; fron chine, 


which its exiſtence in this mixture 1s certainly know Wiortior 
Such 
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Such was the liver of ſulphur which M. le Roi, phyſi- 
cian at Montpelier diſſolved in pure water, in order to 
{rm an imitation of ſulphureous mineral waters, But 
tis now known, that ſcarce any of theſe waters con- 
tains genuine ſulphure; they are e mineralized 1 ſulphu- 
rated hydrogenous gas. | 

Lime unites with ſulphur with much more rapidity 
and eagerneſs than either of the two former ſalino-terrene 
ſubſtances. When a little water is flowly poured on a 


liſengaged by the action of the water on the lime, oc- 
caions a combination between the lime and the ſulphur. 
If more water be added, the mixture aſſumes a reddiſh 
colour, and exhales a fetid odour. It retains in ſolu- 
tion, the ſulphur in combination with the lime. It is 
dificult to prepare this calcareous ſulphure in any other 
way but the humid. When the lime is not very cauſtic, 
and does not produce much heat on coming into contact 
with water; it is often found neceflary to aſſiſt the 


a lighter or a deeper red, according to the cauſticity 
of the lime. I have obſerved, that when the ſolution 
much concentrated, it depoſites, by cooling, a layer of 
[mall needle cryſtals, of an orange yellow, arranged in 
tuts, which to me appeared to be compreſſed tetrahæ- 
(ral priſms, terminating in dihedral ſummits. In the 
ur theſe cryſtals gradually loſe their colour, and be- 
come white and opaque, without ſuffering any alte- 
ration of form. Calcareous ſulphure, moiſtened with a 
lulle water, and diſtilled in a pneumato-chemical ma- 
chine, is decompoſed in part, and affords a large pro- 


portion of ſulphurated hydrogenous gas. If evapo- 
O 2 rated 


- 


mixture of quicklime with ſulphur in powder, the heat 


combination by a moderate fire. This compound is of 
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rated to dryneſs, and calcined in a crucible till it cexp 
to fume, what remains after the operation, is calcate 
ous ſulphate formed by lime and the ſulphuric acid pro 
duced by the flow combuſtion of the ſulphur. Cale, 
reous ſulphure is very ſoon altered by air; as its gas ſlic 
off, it loſes its ſmell and colour. When diſſolved in a la 
quantity of water, it ſuffers the ſame alteration; eſpe 
cially if it be ſhaken, as M. Monnet has obſerved in hi 
Treatiſe on Mineral Waters; what remains after thek 
alterations is calcareous ſulphate. If preſerved in bottle, 
partly empty, it depoſites a blackiſh cruſt on the ſida 
of the bottles, and cruſts or pellicles are from time u 
time formed, which fink to the bottom of the liquar, 
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If the veſſel containing it be cloſely ſtopped, it remain bey 
long unaltered, as I have often obſerved in my own |» narbl. 
boratory. Iknow of ſome of this preparation which ed e. 
made up 15 years ago, and which {till retains its colou gembr 
and ſmell, and affords a copious precipitate when adi ſom 
are applied to it. Calcareous ſulphure is decompoſe drogen 
by the pure fixed alkalis, which have a greater aſſiuii . kalin 
with ſulphur than ſulphur has with lime. Acids ais co 
cipitate the ſulphur in the form of a very fine whit phurate 


powder, which has received the name of magier i be di 
ſulphur. The carbonic acid effects this precipitation moſphe 
as well as the reſt of the acids. The manner . drcumt 
which neutral, ſalts act on calcareous ſulphure is ed ga 


known. 
The two fixed alkalis, in a pure or cauſtic ſtate, adi 

a very remarkable manner on ſulphur. They tors 
with it thoſe ſulphures which are moſt permanent and 
leaſt liable to decompoſition. I have diſcovered tl 
the fixed alkalis when dry and very cauſtic, act up® 
ſulphu 
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le ſulphur even cold. All that is requifite to promote 
„mis phænomenon, is to triturate ſolid potaſh or ſoda in 
0 1 mortar with powdered ſulphur. The mixture be- 
+ WT comes ſoft, aſſumes a yellow colour, exhales a fetid o- 
10 tour, and forms a ſulphure. But when it is diſſolved 
*in water, the ſolution is only of a pale yellow colour, 
and does not contain fo great a quantity of ſulphur as 


the ſame ſulphure prepared with heat. Alkaline ſul- 
phure is prepared in two ways in the laboratory, — the 
dry, and the humid way. The following are the parti- 
culars of the firſt proceſs: Equal parts of pure and ſo- 
lid potaſh or ſoda and powdered ſulphur are put into 


tirely heated; when in fuſion, it is poured on a plain 
marble ſurface; and when cooled, it diſplays a deep 
red colour, like the liver of an animal. M. Gen- 
gembre, who has read before the academy an account 
of ſome very valuable experiments on ſulphurated hy- 
drogenous gas, has made an important obſervation on 
alkaline ſulphure prepared in the dry way. It is, that 
this compound is not at all fetid, and exhales no ſul- 
phurated hydrogenous gas while it continues dry. Till 
it be diſſolved in water, or attract moiſture from the at- 
moſphere, it never gives out any ſmell; from which 
circumſtance it appears, that the diſengagement of the 
ictid gas is effected by water, as we ſhall afterwards more 
particularly explain. The two fixed alkalis, when pure 
and cauſtic, act preciſely in the fame manner on ſul- 
phur, diſſolving it likewiſe in the dry way. Theſe com- 


yet been but very little examined ; alkaline ſulphure 
las been almoſt always compoſed with fixed alkali, ſa- 
O 3 turated 


2 crucible; heat is then applied till the mixture be en- 


binations of the cauſtic alkalis with fulphur have as 
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turated with the carbonic acid. There are, howeper 
conſiderable differences between theſe two ſulphure. 
Firſt, thoſe which are made up with efferveſcent fixe 
alkali, require more time to be taken up in the preps, 
ration; for fixed alkali is leſs active in this ſtate than 
when pure. But the moſt important difterence which 
we have had occaſion to obſerve, as ſubſiſting between 
ſulphures made up with cauſtic fixed alkali, and thok 
made up with efferveſcent fixed alkali in the dry way, 
is the comparative ſtate of their ſaturation. The for. 
mer are more fetid, and browner, when diſſolved, andthe 
gas which they afford is much more inflammable than 
that given out by the others. The latter are of a palet 
colour, which is often a greenith grey; their ſmell i 
fainter, and their compoſition leſs laſting. It appear 
that the fixed alkalis retain a portion of carbonic acid, 
when in union with ſulphur ; for the gas of thoſe ful 
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phures, in which ſulphur is united with alkaline carbs Liqu 
nate, is not inflammable till after being waſhed in lime depoſit 
water, which carries off the acid. In the preſence d decom 
this acid, therefore, and in its power of enfeebling a pneu 
the cauſtic qualities of alkali, we find the cauſe of i Kogen 
thoſe appcarances which diſtinguiſh cauſtic ſulphure then CC 
from ſuch as are not cauſtic. decome 

lus det 


Solid alkaline ſulphure, compoſed with either of the 


cauſtic fixed alkalis, is extremely fuſible; air decum i hroug! 
poles it like calcareous ſulphure. When heated in clas akaling 
veſſels, after being moiſtened with a little water, it a ar, the 
fords à large proportion of ſulphurated hydrogenou! decomp 
gas. After being melted, it may be cryſtallized by 
cooling; but its cryſtallized form has not yet bees ine beſ] 
well defcribed. While hot and dry, it is of a brow 
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colour; in proportion as it cools, and attracts moiſture 
from the air, it loſes that colour, and becomes paler; 
in a ſhort time air cauſes it to aſſume a greeniſh yel- 
low colour; it is again diflolved into a liquid, and be- 
comes, after ſome time, ſulphate of potaſh or of ſo- 
da. It diſſolves eaſily in water; and immediately be- 
zins to exhale a peculiar fetid odour, The odorous 
ras, which before had no exiſtence, is now formed by 
the re · action of the water. This ſolution has a deep 
red, or a green colour, according as the alkaline ſul- 
phure is newly prepared or old. Alkaline liver of ſul- 
phur or ſulphure, prepared in the humid way; by heat- 
ing in a matraſs, cauſtic fixed alkali diſſolved in water, 
with a quantity of ſulphur in powder equal to half its 
weight ; exhibits, the ſame properties as this ſolution ; 
and we may give the hiſtory of both at once under the 
common name of /iquid. alkaline ſulphure. 

Liquid alkaline ſulphure, when highly concentrated, 
lepoſites by cooling, irregular needles. It is liable to 
decompoſition by the action of heat; when diſtilled in 
2 pneumato-chemical machine, it gives ſulphurated hy- 
drogenous gas. Air likewiſe decompoſes it; and it is 
then covered with pellicles, and depoſites ſulphur, and 
becomes turbid. Bergman and Scheele have proved 
lis decompoſition to be owing to the vital air diffuſed 
through the atmoſphere. In fact, when a little liquid 
akaline ſulphure is put into a bell- glaſs containing vital 
air, the oxygene is entirely abſorbed, and the vital air 
decompoſed. Scheele has even propoſed this as an 
*udiometer : and it is now acknowledged to be one of 
ne beſt, 

O4 Neither 
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Neither the earths nor the falino-terrene ſubſtancy wate 


act upon liquid alkaline ſulphure when it is very pure, het 
but, when it has been prepared with carbonate 9 gas | 
potaſh or ſoda, lime-water renders it turbid. The, in ſo 
cids decompoſe it, by combining with the alkali, an a ce 
precipitate the ſulphur in the form of a fine whit ment 
powder. The nitric acid, according to M. Prof, ſerte 
produces a detonation, when it is poured on ſolid alla fluid 
line ſulphure. When any large quantity of the oxige kalin 
nated muriatic acid is poured on a ſolution of alkaling form 
ſulphure, it does not produce any precipitate, or at leaf when 
but a very trifling one; becauſe it diſſolves the ſulphu ded, 
again, in conſequence of its oxygene being nearly ſre duall 
and uniting fo rapidly with that combuſtible body fox ſenſil 
to convert it into ſulphuric acid. The certainty of thi able « 
fact may be farther proved by pouring a portion of b» Wi collec 
rytic muriate into the mixture; a copious Pprecipltal Su 
of barytic ſulphate is then produced. All the acid, all ea 
when they decompoſe this ſulphure, cauſe it to ge dence 
out a gas, which may be collected into a pnuemat»W fetid | 
chemical machine, and is worthy of a particular ew cſpeci 
mination. black 

In order to obtain this gas, an acid muſt be poured fatal t 
on alkaline ſuphure in powder; a lively efferveſcene run o. 
is then produced, which would not take place in tit ' 01 
ſame manner if the acid were poured into a ſolution «i purpo 
the alkaline ſulphure. This phænomenon, which Vith 
not yet ſufficiently engaged the attention of chem decom 
depends upon two circumſtances. 1. Solid alkali with a 
ſulphure does not contain hepatic gas or ſulphuratao rated i 
hydrogene ready formed, as has been obſerved by MM miner: 
Gengembre ; and when an acid is poured upon it, 0 piure 
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water which holds the acids in ſolution, contributes to 
the formation of hepatic gas. As a large quantity of this 
gas is inſtantly produced, finding no body to retain it 


in ſolution, it flies off, occaſioning at the fame time 


a conſiderable efferveſcence; ſo that if the experi- 
ment be made in a tubulated flaſk, with its tube in- 
ſerted into a bell-glaſs filled with water, the elaſtic 
fuid may be eaſily collected. 2. The ſolution of al- 
kaline ſalphure -contains a good deal of gas ready 
formed ; but part of it has been already diſengaged, 
when the ſulphur was diflolved; and when an acid is ad- 
ded, the portion of gas which it diſengages is gra- 
dually diſſolved in the water; ſo that it produces no 
ſenſible efferveſcence, or at leaſt a very inconſider- 
able efferveſcence, and no great quantity of gas can be 
collected. 

Sulphurated hydrogenous gas, which is the ſame in 
all earthy or alkaline ſulphures, and is always an evi- 
dence of their exiſtence, has been long known by its 
fetid hell and its action on metals and metallic oxides, 
eſpecially thoſe of lead and biſmuth, which it very ſoon 
blackens. Its fetor is quite inſufferable; it is inſtantly 
fatal to animals; it communicates a green colour to ſy- 
rupy of violets, and burns with a light blue flame. If 
eon fire in a large bell-glaſs, very ſuitable for the 
purpoſe, it clouds the ſides of the veſſel, as it burns, 
with a depoſite, which is certainly ſulphur. Vital air 
decompoſes this gas; whenever it comes into contact 
with atmoſpheric air, there is a portion of ſulphur ſepa- 
rated from it. For this reaſon, the ſulphureous waters, 
mineralized by it, do not contain genuine alkaline ſul- 
paure ; though ſulphur be ſeen ſwimming on their ſur- 
faces, 
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faces, and found depoſited in the arches or baſong in 
which they are contained; the waters of Aix- la- Chapelle, 
Enghien, &c. afford inſtances of this. The fulphy. 
reous depoſites which may be obſerved in flaſks con- 
taining ſolutions of alkaline ſulphure, are likewiſe owing 
to this decompoſition of ſulphurated hydrogenous gy 
by vital air. Bergman attributes this inſtance of de 
compoſition to the ſtrong affinity between pure air and 
phlogiſton. Hepatic gas he conſiders as a combination 
of ſulphur, phlogiſton, and the matter of heat. When 
one of thefe principles is ſeparated, the other two can 
no longer remain in union. M. Gengembre, ſtruck 
with this phænomenon, that ſulphures neither contain 
nor exbale ſulphurated hydrogenous gas, except whe 
diflolved in water, or made up in the humid way, 
thinks that the fluid may poſſibly contribute to its for 
mation by undergoing a decompoſition, — that while it 
vital air unites with one part of the ſulphur, its hy. 
drogene, which is at the ſame time diſengaged, di 
ſolves likewiſe a ſmall portion, —and that this ſolutia 
conſtitutes ſulphurated hydrogenous gas. He imitatel 
the formation of this gas by melting ſulphur abox 
mercury, under a bell-glaſs filled with hydrogenow 
gas, by the action of the rays of the ſun collected in 
lens nine inches in diameter. The ſulphur was pat 
ly diflalved, and communicated to the gas all the ch 
raQeriſtic properties of hepatic gas. But, as ſulphu 
by itſelf does not decompoſe water, and as oxigene ba 
a greater affinity with hydrogene than with ſulphur, M 
Gengembre thinks that alkali promotes the decompol 
tion of water by ſulphur, in conſequence of its tendend 


to unite with the body produced by the combination d 
ſulphur 
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ulphur with oxigene; that is, with the ſulphuric acid. 
In ſupport of this theory, M. Gengembre obſerves, 
hat the more power acids have to retain their oxigene, 
o much the more ſulphurated hydrogenous gas do they 
diſengage from alkaline ſulphures, becauſe the water is 
men decompoſed rather than the acid. Such, in his 
opinion, is the reaſon why the muriatic acid affords one 
bal more of this gas than the nitric acid; as has been 
remarked by Meſſrs Scheele and Sennebier. Laſtly, 
Scheele's proceſs for obtaining a conſiderable quantity 
of ſulphurated hydrogenous gas, by diſſolving, in a di. 
Jution of the ſulphuric acid in water, an artificial py- 
rites, conſiſting of three parts of iron and one of ſul 
phur, ſtrongly confirms this opinion. It appears then, 
that vital air decompoſes ſulphurated hydrogenous gas, 
by combining with the hydrogene to form water, while 
inte ſulphur is precipitated. | 

by Water diſſolves ſulphurated hydrogenous gas rea- 
dily enough; and the ſolution is a perfect imitation of 
mineral waters. 

The earths and the alkaline ſubſtances ſeem to have 
o power of action on this gas. 

The ſulphuric acid does not decompoſe this gas; but 
the ſulphureous acid detaches it from its fulphur, be- 


pare cauſe the oxigene of this gas being partly in a free 
chi e, unites more readily with the hydrogene of the 
pbu . | 

e uuf The red nitrous acid in which the oxigene is but 
„ey feebly retained, acts with great ſtrength in de- 
pol om poſing this gas, and precipitates the ſulphur. This 
lenc 


cid is very happily employed to determine whether 
ſalphur exiſts in mineral waters. 


Alkaline 
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Alkaline ſulphure decompoſes earthy neutral fal 
as well as ſolutions of metals; as we ſhall hereaſtet 
ſee. | | 

Liquid ammoniac has ſcarce any power of acting cn 
concrete ſulphur.. Yet Boerhaave aſſerts, that, when 
that liquor ſtands long over flowers of ſulphur, it tin 
ges them with a golden colour. To make theſe ty 


bodies enter into combination, they muſt be in the liqu 
ſtate of vapour when they are brought into contaf, fide: 
For this purpoſe, a mixture, conſiſting of equal pam burl 
of quick-lime and ammoniacal muriate, and half Mail 
part of ſulphur, is ſubmitted to diſtillation. | In H rcpe 
proceſs, which muſt be carefully conducted, a reddit a caut 
yellow liquor is obtained, of a pungent and fetid alk» WA fult ; 
line ſmell; in a word, a genuine ammoniacal ſulphure, vas 
which exhales a whitiſh ſmoke when brought int men: 
contact with air, from which property it has recen to a1 
the name of Boyles fuming liquor. Heat decompola AW fumi: 
this ammoniacal ſulphure: in a certain ſpace of time, «MW moni 
great many ſmall iriſed needles, a line or two in length, fore. 
are formed in it: they appear to be concrete ammoniz able. 


cal ſulphure in cryſtals. A thin, blackiſh, and o, vic 
golden cruſt, is formed on the ſides of the veſſels. Le; 
and fixed alkali decompoſe the fuming liquor; the? ved ſu 
cids too precipitate the ſulphur with great facility, att howen 
diſengage ſulphurated hydrogenous gas in an highly w-Watirm 
flammable ſtate. From theſe decompoſitions there 16 
ſult different ammoniacal ſalts, according to the nature 
of the acid employed. A miſtake which I made in on 
of my courſes, led me to obſerve a fact which defer 
to be laid before the reader. Wiſhing to precipitat 
Boyle's fuming liquor, I took up a flaſk ſtanding 0 
m 


1 
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my table, and inſcribed ſpirit of vitriol: it was almoſt 
empty, which hindered me from obſerving that what 
it contained was ſulphuric acid highly concentrated. - I 
poured a few drops of it on ammoniacal ſulphure ; a ra- 
pid motion was inſtantly excited, a very thick white 
cloud aroſe out of the veſſel containing the mixture, 
and it produced a report like that of a great gun ; the 
liquor ſpringing out of the glaſs, was carried to a con- 
fderable diſtance ; the glaſs became very hot, and 
burſt into pieces; on ſome of its fragments there re- 
mained a little ſulphur in a thick yellowiſh magma. I 
repeated this experiment many times with proper pre- 
cautions, and ſtill found it attended with the ſame re- 
ſult ; a violent motion was produced, and the mixture 
was carried to a diſtance. + But theſe ſeveral phæno- 
mena ſucceed each other ſo rapidly, that it is impoſſible 
to avoid confounding them. I have not found the moſt 
ſuming nitrous acid to produce the ſame effects on am- 
moniacal ſulphure that had been prepared ſome time be- 
fore. The mixture was violently agitated ; a conſider- 
able degree of heat and ebullition was produced; a 
white cloud of ammoniacal nitrate iſſued from the veſ- 
ſel; but there was no exploſion, ſuch as the concentra- 
ted ſulphuric acid produces on the lame hepatic liquor, 
however long it may have been prepared. M. Prouſt 
afirms, that when nitrous acid is poured on two drams 
ot Boyle's fuming liquor, it produces as violent a ſhock 
2s two grains of fulminating powder could produce. 
But this phænomenon does not take place unleſs 
the ammoniacal ſulphure have been recently prepa- 
red, 

Ammoniacal 
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Ammoniacal carbonate likewiſe combines with ful 
phur. When theſe two bodies, both in a vaporoy 
ſtate, come into contact, they combine to form a cop 
crete ammomacal fulphure. It is obtained by diſtilling 
a mixture conſiſting of equal parts of carbonate of p 
aſh or lime, and ammoniacal muriate, together wit 
half a part of ſulphur. This ſulphure is of a brown re 
colour, and in cryſtals; when diffolved, it exhalg 
ſome white vapour: heat decompoſes it; air altersi 
and deſtroys its colour. It is hable to decompoſitia 
dy acids, &c. The ſulphurated hydrogenous gas whid 
it affords, contains carbonic acid. It is to be obſerved 
that this concrete ammoniacal ſulphure is nothing by 
ammoniacal carbonate, contaminated with a little d 
Boyle's liquor; for it is impoſſible for ammoniac i 
hold ſulphur in ſolution when combined with the a 
bonic acid, as this acid readily precipitates the ſulphy 
of ammomacal ſulphure. 
Several of the acids have a ſtronger or a weaker pos 
er of action on ſulphur. If ſulphuric acid be boil 
in ſulphur, the acid acquires an amber colour, and n clo 
ſulphureous ſmell ; the fulphur melts and ſwims M eenon 
' oil; when cooled, it is formed into concrete globe eds a 
of a highter-or a deeper green, according as the ſulph a ve 
has been for a longer or a ſhorter time in ſolution, ing, 
{mall portion of the ſulphur remains diffolved in Hire at 
acid, but may be precipitated, as M. Baume has ſho hat 
by means of alkali. This experiment, and ſeveral eke it 
thers of the ſame nature, have led M. Berthollet n ar; 
think that the ſulphureous is nothing but the ſulphm hu 
acid, holding ſulphur in ſolution. And his opinid|P"'xtur, 


actually agrees with all the modern experiments which re b, 
hatt 
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have any relation to this matter; for they concur in 
howing that the ſulphureous differs from the ſul- 
phuric acid only by containing a greater proportion of 
ſulphur. | e 

The flaming red nitrous acid acts powerfully on ſul- 


1 phur. M. Prouſt firſt obſerved, that when red nitrous 
rd WY acid is poured on melted ſulphur, it occaſions detona- 
don and inflammation. M. Chaptal has made a ſe- 
nes of experiments on this matter. By diſtilling ni- 


nous acid on ſulphur, he diſſolved it ſo as to produce 


fiat 

vg bulphuric acid: and it appears therefore, that oxigene 
bas a greater affinity with ſulphur than with azote or 
bu utrogene. N 


The common muriatic acid effects no alteration on 
his combuſtible body; but the oxigenated muriatic 
{cid acts upon it with more energy. But our expe- 
imental knowledge of this fact is ſo imperfeC& that it is 
nneceſſary to inſiſt longer upon it here. 

Sulphuric neutral ſalts are incapable of acting on ſul- 


POV. 

oill bur; but nitric ſalts cauſe it to burn rapidly, even 
ad n cloſe veſſels. The theory of this important phæno- 
eon is very ſimple. Nitre decompoſed by heat af- 


ords a very conſiderable quantity of vital air: ſulphur 
a very combuſtible ſubſtance, or, which is the fame 
hing, has a ſtrong tendency to combine with oxigene; 
utre affords the principle neceſſary to its combuſtion ; 
that the atmoſpheric air is no longer requiſite to 
ake it fame. The products obtained by this opera- 
jon are very different, according as the nitre and the 
Thur are employed in different proportions. If a 
ixture conſiſting of eight parts of ſulphur and one of 
tre be ſet on fire in a cloſe veſſel, the ſulphur burns 

with 
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with a very lively white flame, and is converted ia 
ſulphuric acid. This method has been uſed for thes tes 
twenty years in England and Holland for preparing pric 
this acid, which was formerly obtained from vitriol. go, 
England, large glaſs balloons, with very large nech en a 
holding each four or five hundred pints, were the veſſeh WW yith 
firſt uſed in making this preparation. A number eye 
theſe were arranged together on a bed of fand ; they cent. 
were diſpoſed in two lines at a proper diſtance fron WW ud 
each other, ſo that a perſon might convemently go eſtab 
come between them: a few pounds of water were put de a 
in each of the veſſels, and a ſtone pot was introduce Phuri 
into the neck of each, having upon it a red-hot lads Witt! 
of caſt iron with a long handle. Into this ladle, und 
means of another ladle of white iron, there was put »Jup':; 
mixture of ſulphur and nitre in due proportions : ai in 
which the apperture of the balloon was ſtopped with Me of 
piece of wood. The heat of the ladle kindled theſis f. 
mixture; the ſulphur was burnt by the vital air d pu: 
the nitre; and after the combuſtion was effected, theMW'uitab! 
ladle was taken out, and the vapours ſuffered to w ents. 
denſe. The ſame operation was repeated on all th It ir 
balloons of the two rows; ſo that when the opera ts 
returned to the firſt balloon, he found the vapour id in 


tirely condenſed, and might proceed to burn in ach, 
new quantity of the mixture. When the water le fx 
ſufficiently ſaturated with the acid, it was poured anne 
into glaſs retorts : the water was then ſeparated by red 


ſtillation, and the acid concentrated, till a phial co bling 


taining an ounce of diſtilled water would receive WJ” ©: 
quantity of it weighing one ounce ſeven drams and Jy pelli 
half. Such was the Engliſh proceſs for preparing er 


| ME 
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of vitriol, or concentrated ſulphuric acid. But it was 
.ttended with great expence, on account of the high 
price and the brittleneſs of the balloons. A few years 
azo, there was a method contrived of burning ſulphur 
on a ſort of gridirons in large apartments lined all over 
W with lead; the ſulphuric acid, as it condenſed, is con- 

reyed by gutters into a reſervoir, and afterwards con- 
centrated by the action of fire. This is the proceſs 
uſed in the manufactory of Javelle near Paris; the 
eſtabliſhment of which cannot but be of advantage to 
the arts. It is of conſequence to obſerve, that the ſul- 
phuric acid thus obtained is always in union with 3 
little ſulphur and ſulphate of potaſh; it is likewiſe 
found to contain a little aluminous ſulphate and ſome 
ſulphate of lead. But theſe ſubitances are mixed with 
it in ſo inconſiderable a proportion, that their effects 
are of no conſequence. in moſt of the occaſions on which 
this ſaline matter is employed: beſides, it may be eaſi- 
ly purified, by diflilling it to dryneſs, ſo as to be 
ſuitable enough even for the niceſt chemical experi- 
ments. 

If inſtead of an eighth part of nitre, we burn equal 
parts of ſulphur and of nitre ; then, inſtead of ſulphuric 
acid in a free ſtate, the product obtained is ſulphate of 
potaſh, formed by the combination of that acid with 
the fixed alkaline baſe of nitre. - Salt obtained in this 
manner was called Glajer's polychre/t ſalt. It was pre- 
pared by caſting into a red-hot crucible, a mixture con- 
lifting of equal parts of ſulphur and nitre. The reſidue 
was Giffolved in water, and the ſolution evaporated to 
a pellicle; it was then filtered, and afforded by cool- 
Ing cryſtals of genuine ſulphate of potalh 3 which re- 

Vox. II. P ceived 
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ceived their particular denomination, becauſe Gh 
was the firſt who made known this mode of prepay 
tion: but the ſalt thus obtained differs in no reſp 
from common ſulphate of potaſh. 

Gun: powder, the terrible effects of which are oviy 
to its ſtrong tendency to combuſtion, is a mixture g 
ſulphur and nitre with charcoal. Moſt part of iti 
nitre ; the proportion of charcoal is much ſmaller; a 
it contains but a very trifling quantity of ſulphur, 4 
hundred pounds of gun-powder from Eſſone near ( 
beil, contain ſeventy-five pounds of nitre, nine a 
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an half of ſulphur, and fifteen of charcoal. Th Eh 

mixture is triturated for ten or twelve hours y 4 h: 

wooden mortars, with peſtles of the ſame ſubſtance; . 

a very ſmall portion of water is from time to in theory 

poured upon it. When the fluid is almoſt vα] o. 

ly evaporated by the trituration, ſo that the een: 

der may be put on a ſtone-plate without wetting it, ſreng 

4 is then taken away to be granulated. The granulatia onde 

| | „ of powder is accompliſhed by paſſing it thro? ſeveral on 
j | ſieves, which are moved backwards and forwards in voſitio 
1 : ſtraight line. The holes of theſe ſieves are of yariou ponde 
1 ſizes, the ſmalleſt being thoſe which form grainsd produc 
gun-powder. The granulated powder is next (inal Tue 

4H to ſeparate the duſt : it is then carried to the houſe ills... 
drying it; which is a ſhed expoſed to the ſouth, aw d, ar 
receiving the rays of the ſun through glaſs wind in 


Cannon-powder receives no farther preparation. Mu 
ket powder is glazed, that it may not ſoil the hand 
To perform this operation, a caſk with a ſquare a 
paſſing through it, which communicates with a wats 


wheel, is half filled with powder. The motion of & 
ak 


powde 
Iried t 
eſſary 
Itallize 


ther { 
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A g occaſions a continued friction, by which the grains 
> of the powder are worn ſmooth. The powder thus 
(Pal glazed, is paſſed through a ſieve to ſeparate the duſt ; 
| and afterwards through another ſieve, which divides 
Wl de grains into two kinds of muſket-· powder, a finer and 
eig coarſer. M. Baume, in conjunction with the Che- 
valier d*Arcy, has made a ſeries of laborious experi- 


ments on the preparation of powder, on the different de- 
grees of the force of this compound ſubſtance, accord- 
ing as its ingredients are mixed in different propor- 
tions, and on its analyſis. In the courſe of theſe, the 
gentlemen have made a variety of difcoveries, of which 
we ſhall here mention only the moſt important, and 
ſuch as have a more immediate connection with the 
theory of chemiſtry. 1. No good powder can be made 
without ſulphur, though this mode of preparing it has 
been attempted by ſeveral people: ſulphur increaſes its 
ſtrength amazingly. 2. All coals, whether light or 
ponderous, except ſuch as are formed by the combu- 
ſtion of animal matters, are equally proper for this com- 
poſition. 3. Coal is one of the molt eſſential parts of 
powder ; for a mixture of ſulphur and nitre is far from 
producing the ſame effects as when coal is added. 
4. The goodneſs of powder depends entirely on the ſub- 
ſtances of which it is compoſed being duly proportion- 
d, and the trituration being continued till the matter 
ile in duſt all around the mortar. 5. The effects of 
powder are much more powerful when it is ſimply 

ned than when it is granulated. The moiſture ne- 

eſſary to make powder aſſume a granulated form cry- 

Itallizes the nitre, which is then ſeparated from the 

ther ſubſtances; and it may be perceived in the inte- 

2 rior 
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rior part of the grains, if they be cut aſunder, and g 
amined through a magnifier. 6. Glazed or muſke, 
powder has leſs ſtrength than cannon- powder, whid 
has not undergone the ſame operation; becauſe the yy 
ticles of the former are more cloſely united, and & 
conſequence not ſo inflammable. 
As to the analyſis of powder, M. Baume effected thy 
in a very ſimple way. His proceſs conſiſts in waſhiy 
cannon-powder, aſter it has been ſufficiently poln. patio 
rized, with diſtilled water, and evaporating the vaπ . 
by this firſt operation the nitre is obtained; the Mader 
due is the charcoal and the ſulphur. The fu nn 
ſeems to be in part fixed by the coal, ſo that it Mech: 
not be entirely ſeparated by ſublimation. M Bm the 
employed a faint heat, capable of burning ſulphur H auſe 
not charcoal. The charcoal, however, always remſf al 
a little ſulphur ; for as that chemiſt has obſerved, u bee. 
hales a ſulphureous ſmell till it be entirely reduced viſt the 
aſhes. He eſtimates the ſulphur retained by the Her o. 


coal at one twenty-fourth part of the total weg ais 


The powder may likewiſe be diſſolved, by expoſigii ti: 
entire and unwaſhen to the action of a moderate More 
This fact was known to Mr Robins, who gives an ber 
count in his Treatiſe on Gunnery, written in EHu t, 
Poachers are ſaid to be in the practice of deprivihW + ia 
powder of its ſulphur by heating it on warm aſhes Womb 


a tin plate. They are perſuaded from experience, HM. « 
powder thus deprived of its ſalphur, expels the ſhotuen'!l!: 
a farther diſtance, and is leaſt injurious to the M med 
arms. rom 
Chemiſts af natural philoſophers have entertailf nam 


various opinions concerning the violent effects of oe 
poud 
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dor der. Some have attributed them to the reduction of 
he water to vapour-; others to the ſudden dilation of 
de air. M. Baume thinks that they are owing to the for- 
ation of nitrous ſulphur at the moment of combuſtion. 
n my opinion this phznomenon may be very eaſily 
xplained, with the help of the modern diſcoveries. 
n order to underſtand my theory, the reader muſt 
| take notice, that whatever paſſes during the inflam- 
nation of powder is owing to its extreme combuſtibi- 
ity. But both ſulphur and charcoal, when they have 
ndergone a conſiderable comminution, are very in- 
mmable bodies. The intimate mixture which has 
uch an influence on the ſtrength of powder, according 
o the valuable experiments of M. Baume, is the ſole 
auſe of the effects which it produces. The nitre is 
qually diſtributed through. all the integrant parts of 
heſe extremely combuſtible bodies. As the quantity 
of the nitre is much more conſiderable than that of ei- 
her of them, each particle of the ſulphur and the char- 
cal is incloſed, and as it were incruſted in nitre. Each 
the two combuſtible bodies has of conſequence much 
pore vital air than is requiſite to make it burn camplete- 
y; for it has been ſhown that nitre, when acted upon by 
eat, gives out a conſiderable quantity of that fluid. 
Ihe ſame thing happens therefore in this caſe as when a 
ombuſtible body is immerſed into a veſſel filled with vital 
Ir, On ſuch an occaſion it is known, that the body 
intillates while it burns, and is much ſooner con- 
umed than it would have been in atmoſpheric air. 
rom this we can eaſily conceive the cauſe of the rapid 
ntammation of gun-powder ; why it takes place in 
oſe veſſels as well as in the open air; and why, when 


„ any 
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any obſtacle is oppoſed to fo terrible an agent, it prody, 
ces ſuch exploſions, and expels the obſtacle with wg 
violence. * 

The effects of this mixture of nitre, ſulphur, an 
charcoal, are nothing in compariſon with thoſe prody 
ced by another mixture called fulminating pouds, 
That powder is made up of three ounces of nitre; ty 
of carbonate of potaſh, or fiæcd ſalt of tartar, very di 
and one of powdered ſulphur. This mixture is trim 
rated in a hot marble mortar with a wooden peſtl, 
till the three matters be fully mixed. A dram of thi 
powder expoſed to a moderate heat in an iron ladk, 
melts, and in a ſhort time produces a detonation 3 
loud as the report of a cannon. To underſtand the 
cauſe of this phænomenon, which is the more aſtonifs 
ing, becauſe fulminating powder does not need to | 
incloſed and preſſed together like gun-powder, in 9 


der that it may produce it, we muſt obſerve, 1. Tha 


does not take place, except when the mixture is flow 
heated, till it becom e liquid. 2. That when fulm 
nating powder is caſt on burning coals, it only meh 
like nitre, without noiſe. 3. That a mixture of fi 
phure of potaſh with nitre, in the proportion of one pat 
of the firſt ſubllance to two of the ſecond, fulminats 
more rapidly, and with as much noiſe as that which i 
made up of ſulphur, nitre, and alkali. It appean 
therefore, that when fulminating powder is heated, i 
produces ſulphure of potaſh before detonizing. Ti 
fact alone explains the phænomenon which we are co 
ſidering When nitre in cryſtals and ſulphure of pi 
aſh are expoſed to the action of heat, ſulphurated Ix 


drogenous gas is diſengaged from the ſulphure, and 
| 1 
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{nl air from the ſalt. Theſe two gaſes, which, as we 
have ſeen in the hiſtory of hydrogenous gas, are ca- 
pable of producing a ſmart detonation, are inflamed by 
z part of the ſulphur which kindles of itſelf, But as 
the thick fluid through which they muſt paſs oppoſes 
an obſtacle to their inflammation, and as they kindle 
on all ſides at once, they ſtrike the air with ſuch rapi- 
dity in their combuſtion, that it reſiſts them in the 
fame manner as the ſides of fire-arms reſiſts gun-pow- 
der. This reſiſtance appears evidently from the effects 
which fulminating powder produces on the ladle in 
which it is expoſed to the fire; the bottom of that veſ- 
ſel is pierced through, or bulged outwards, and its ſides 
are bent inwards, as if it had been expoſed to the ac- 
tion of a force directed perpendicularly downwards, and 
of another acting laterally. 

The laſt mixture of nitre and ſulphur which we 
have to conſider, is called powder of fuſion. It is made 
up of three parts of nitre, one'of ſulphur, and one of 
law-duſt. A little of this powder is put into a nut-ſhell, 
with a bit of copper rolled together; fire is then ſet to 
it; it kindles and burns with rapidity, melting the 
piece of copper, which is afterwards found in that ſtate 
in the bottom of the ſhell ; though the ſhell is only 
blackened, not burnt. But it is neceſſary to immerſe 
it in water as ſoon as the powder ceaſes burning. This 
experiment proves the powder employed in it to be a 
very fuſible matter. But as it is moſtly owing to the 
action of the ſulphur on the metal, we will take 
more particular notice of it in the hiſtory of metallic 
matters, 
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The muriatic, the fluoric, and the boracic neu 
ſalts, have no power of action on ſulphur. We hays 
ſeen, that the alkaline carbonates unite with this ſub. 
ftance, and render it ſoluble in water, by forming alks. 
line ſulphures which are not cauſtic. 

Hydrogenous gas does not act in a determinate man 
ner on ſulphur. Formerly, it was quite natural to find 
a ſtrong analogy between theſe two bodies ; for wha 
ſulphuric acid diluted in water is combined with com. 
buſtible matters, it produces hydrogenous gas; and if 
it be concentrated, it affords ſulphur. Sulphur is like 
wiſe formed in large maſſes of putrefying animal mat. 
ters. When combined with alkaline matters, ſulphur 
appears to ſuffer an alteration of nature, paſſing ind 
the ſtate of ſulphurated or hepatic hydrogenous gas 
Laſtly, Hydrogenous gas acts on a great many bodies, 
nearly in the ſame way as ſulphur. We might lil 
think, therefore, that theſe two bodies were in ſome 
meaſure the ſame, were it not fully demonſtrated, that 
hydrogenous gas is almoſt always produced by the de 
compoſition of water, and equally certain that ſulphu 
18 never a principle of that ſubſtance. 

Sulphur is capable of combining with many other 
ſubſtances ; but as we are ſtill unacquainted with thol: 
ſubſtances, we will defer giving an account of their u. 
nion with this mineral, till we come to deſcribe ther 
properties. Oy 
Sulphur is an excellent medicine for pituitous diſea 
ſes of the lungs, and ſtill more ſo for cutaneous diſor 
ders. It is ſueceſſfully adminiſtered in the caſe of the 
humid aſthma, and in ſcorbutic eruptions, &c. It i 


given either in flowers or in lozenges made up with ſu- 
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un WW car. It is mixed with fats into an ointment for rub- 
bing ſuch parts of the body as are affected with the 
ſub nch. Alkaline ſulphures have been propoſed as reme- 
Ikz dies for obſtructions, numbneſs, palſies, cutaneous diſ- 
orders, c. Some phyſicians have ſuppoſed, that ſul- 
lan. phur is not diſſolved in animal humours; yet it is 
nd certain that it penetrates to the extremities of the moſt 
hen minute veſſels ; for the breath, the urine, and the ſaliva 


of perſons, who' make uſe of ſulphur, are impregnated 


om. 
dif With it. Sulphurated hydrogenous gas diſſolved in mi- 


neral waters, as in thoſe of Cauterets, Aix- la Chapelle, 
Barege, Enghien, &c. communicates to them inci- 
five qualities, which render them very ferviceable in 
Wiiſorders of the ſkin, lungs, and joints, and in palſiee, 
Kc. 8 

ies, Sulphur is no leſs uſeful in the arts. It is one of the 
Nil WW molt neceſfary ingredients of gun-powder. It is uſed. 
in taking the fineſt impreſſions of engravings on ſtone ; 
it is made into combuſtible matches; it is burnt to 
whiten ſilks, to deſtroy certain colours, and to put a 
ſtop to the fermentation of wines, &c. It has been pro- 
poſed for fixing iron in ſtones, &c. 
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Genus IV. Metallic Subſtances in general. 


ETALLIC ſubſtances are a very important and 

uſeful order of natural bodies, in their applies 

tion to the purpoſes of common life, in chemiſtry, and 

in medicine, They are eſſentially different from ſaline 

and earthy matters, both in their phyſical characteriſtia 
and in their chemical properties. 

Before entering upon a particular examination 
each of theſe ſubſtances, it will be proper to conſider 
them in general. In doing this, we ſhall treat, 1. 0 
their phyſical properties. 2. Of their natural hiſtory 
3. Of the art of aſſaying them, or determining their a 
ture and quantity. 4. Of metallurgy, or the art d 
working them in the great way. 5. Of their chemie 


propertt 


6 I. 
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properties. 6. Of the means of diſtinguiſhing them 
from one another, and of the diſtinctions necceflary to 
be made among them, 


J. Of the Phyſical Properties of Metallic Sub- 
ftances. 


ETALLI1c ſubſtances are abſolutely opaque ; much 

more ſo than ſtones; for a very thin plate, even of 
the moſt opaque ſtone, is in ſome degree tranſparent ; 
whereas the thinneſt plate that can be formed of any 
metal is equally opaque with the largeſt maſs. The 
opacity of metallic ſubſtances renders them peculiarly 
ſuitable for reflecting the rays of light: no body poſ- 
ſeſſes this property in ſo eminent a degree as they; 
glaſs mirrors muſt be coated with metal in order that 
they may reflect objects. This property peculiar to me- 
tals is the cauſe of their luſtre or brilliancy; a quality 
which is always in the compound ratio of the denſity 


08 or hardneſs of any metal which enables it to receive a 
* fine poliſh, and of its colour. White metallic ſubſtan- 
ces reflect more rays, and are more brilliant than thoſe 
b 0 which are coloured. 

* The ſpecific gravity of metallic ſubſtances is much 
tie 


more conſiderable than that of ether mineral bodies. 


A cubic foot of marble weighs but two hundred and 
| fifty 


— — — — 
„ . 
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fiſty-two pounds; a cubic foot of tin, which is the Jong 
lighteſt of all metals, weighs ſive hundred and ſixteen plat 
pounds. This ſuperior gravity ef metals, which { com 
much exceds that of earthy matters, depends no doubt ret 
on their exiraordinary denſity, to which they owe like. the 1 
wiſe their luſtre and opacity. s Tho 

Moſt metallic ſubſtances may be dilated by repeated wire 


percuſſion, or by ſtrong preſſure. This property, which 
is peculiar to theſe ſubſtances, and of which we hare 
not before had occakon to take notice in any of the 


bein | 
one 
whic 


matters which we have hitherto been examining, bears B 
the name of Ductility. It may be diſtinguiſhed into Whe 
two kinds: the one, dudtllity under the hammer, or ly be 
malleability, makes thoſe metals to which it belongs to 1 
admit of being beaten out into thin plates without perty 
breaking: lead and tin are metals poſſeſſing this kind is flo 
of ductility. The other is the continued and almoſt ducti 
extreme prolongation of metallic matters, ſo as to form with 
them into threads of more or leſs ſineneſs: this is the my n 
ductility of wire, of which iron, copper, and gold are prope 
ſuſceptible. It is likewiſe called tenacity. It is of the more when 
conſequence to diſlinguiſh accurately between theſe two And 


ſpecies of ductility, becauſe they appear to be really very have | 


different from each other; for metallic ſubſtances which ſcarce 
are very malleable often have ſcarce any tenacity; no lot 
while others, which have much of the duQility of wire, tal m 
are ſcarcely malleable. The tenacity of metals may be lating 
very accurately expreſſed by mentioning the welgitt duces 
which a wire of any metal of a known diameter is @ room 
pable of ſuſtaining without breaking. Both of thele percuf 
properties ſeem to depend on the particular form of the As 
integrant parts of the various metals to which they be chem 


long. 


Metallic Subſtancer. 237 


jong. Metals which admit of being beat out into thin 
lates ſeem to conſiſt of ſmall. laminz, which, when 
compreſſed, are removed from a vertical to a lateral di- 
rection in regard to each other, ſo that the ſuperficies of 
the maſs is encreaſed while its thickneſs is diminiſhed. 
Thoſe again which are ſuſceptible of being ſpun into 
wire, ſeem to have a fibrous contexture : their fibres 
being diſpoſed in collateral bundles, unite and eke out 
one another, when expoſed to that violent preſſure 
which forms them into wire. 

But the ductility of metals goes only to a certain length. 
When any metal, however ductile, has been repeated- 
ly beaten with an hammer, it becomes hard and brittle, 
and its length can be no farther extended. This pro- 
perty is named induration. When an indurated metal 
is lowly heated with proper precaytions, it regains its 
ductility, and may be agaia ſtruck with the hammer 
without danger of breaking. It appears that the parts of 
my metal are lengthened out under the hammer only in 
proportion as they find ſpace, which they may occupy 
when they flee the preſſure to which they are expoſed. 
And it may be eaſily underſtood, that when thoſe parts 
bare been once ſo cloſely compreſſed by percuſſion that 
ſcarce any interſtices remain between them, they can 
no longer eſcape from under the hammer, and the me- 
tal muſt therefore break into pieces. Heat, by di- 
lating the metal, again ſeparates its parts, and pro- 
duces new ſpaces between them, which afford them 
room to unite more cloſely in conſequence of repeated 
percuſſion. 

As ſome metallic ſubſtances are not at all ductile, 


chemiſts and naturaliſts have diſtinguiſhed metals into 
claſſes, 
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clafſes, according as they poſſeſs or want this proper 
They give the name of metals to thoſe ſubſtances 
which the properties of ductility, opacity, gravity, and 
metallic brilliancy are united; and they call thoſe ſenj 
metals, which, though apparently metallic, are deſſi 
tute of ductility. But this diſtinction, though accurgs 
enough, is inſufficient to divide all metallic matters jg. 
to two claſſes; for, from the amazing ductility of goll 
to the ſingular brittleneſs of arſehic, we find all metak 
poſſeſſed of this property, varying in them indeed h 
inſenſible degrees: and the difference between the 
ductility of gold and that of lead is perhaps till more 


confiderable than that which ſubfiſts in this reſpect be- tion tc 
ween lead and zinc which is reckoned a ſemi-· meu peated 
or between zinc and arſenic. Beſides, the word ſent all me 
metal is expreſſive of a very hypothetical opinion con the cr) 

| differe 


cerning the nature and formation of metals. 
Metals, conſidered with reſpect to their duRilin, i bm, 


may be arranged in the following order. Gold is the Som 
moſt malleable of all metals: ſilver, copper, iron, u ſuch a. 
and lead, follow in the order in which they are her Theſe 

tals th: 


expreſſed. The ſemi-metals have been conſidered à 
deſtitute of ductility. We ſhall ſee, however, that 400 Ir 
mercury and zinc poſleſs this property in a certain ds tirely d 
gree. As to tenacity, gold poſſeſſes this property like 


wiſe in the moſt eminent degree; next follow iron 


copper, ſilver, tin, and lead. We know not wellit 


what degree platina poſſeſſes this property. 
Metallic ſubſtances are ſuſceptible of a regular form 
which is ſometimes conferred on them by the hand d 


nature; and they readily receive it from art. Nati 


raliſts have long been acquainted with this property d 
metal; 
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metals; native biſmuth, virgin ſilver, with ſome other 
metals, are of a regular form in their natural ſtate. E- 
ven the alchemiſts painfully obſerved the ramified or 
ſtellate figures on the ſurface of antimony and biſmuth. 
M. Baume, in his rational and experimental chemiſtry, 
informs us, that metallic matters, after being melted, 
aſſume, if lowly cooled, a regular ſymmetrical arrange- 
ment. The Abbe Mongez, who accompanied M. de la 
Peyrouſe on his voyage round the. world, has made a 
ſeries of enquiries and experiments on the cryſtallization 
of metallic matters. M. Brongniart, lecturer on che- 
miſtry in the King's garden, has alſo turned his atten- 
tion to this object; and many other chemiſts have re- 
peated their experiments. 'The general reſult is, that 
all metals are ſuſceptible of cryſtallization; and though 
the cryſtalline form of ſome among them may appear 
different, moſt of them exhibit the ſame octohædral 
form, with ſome variety of modifications. 
Some metallic matters have both taſte and ſmell ; 
ſuch as arſenic, antimony, lead, copper, tin, and iron. 
Theſe properties are invariably met with in all the me- 
tals that are the moſt liable to alteration ; ſometimes 
even in ſo eminent a degree, that they corrode and en- 
tirely deſtroy the organs of animals. 
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'$ II. The Natural Hiftory of Metallic Subſtance, 


It 

Erle ſubſtances exiſt in the interior parts ꝗ fame 

the earth in four different ſtates. In the fir, WM great 

the metal is virgin or native; that is, poſſeſſed of a meta 
its properties. Gold is always found in this ſtate; H and: 
ver, copper, mercury, biſmuth, and arſenic, are rain | 
ten found in their native beds in a ſtate of equi mate] 
purity : Nature feldom preſents us with iron, al lic p 
ſtill ſeldomer with lead, zinc, antimony, &c. in thy kt, 
ſtate. | On 
Ihe ſecond ſtate in which metallic ſubſtances ar arſeni 
found is that of calces, or oxides ; in which ſtate tui are ot 
have not the appearance of metals, but rather reſen tal is 
ochres or earthy matters. Copper is often found u time ; 
the ſtate of a green or blue oxide; iron in a yellon, Wl in red 
red, or brown oxide; lead in a white, grey, yellow, «MM conſil 
reddiſh oxide; zinc in the ſtate of calamine ; cobalt i ſtance 
red flowers; arſenic in a white oxide, &c. ſome « 


The third ſtate natural to metals, that in which thy The 
are commonly found, is in ores. In this ſtate the mem bowel: 
lic ſubſtance is combined with a combuſtible matte, lubltar 
which renders it incapable of exerting its properties WI binatic 
it be ſeparated from this matter. This matter, wi and irc 
is called the mineralizer, is either ſulphur or ſome oi carbon 
metal. Some chemiſts aſſert, that ſulphur is the m s: tl 
common mineralizer. It is united with filver in V ave b 
treous filver ore. Copper ores always contain a π¹ *t tim; 


large proportion of ſulphur. Iron is combined vil Vo 


ti 
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is ſubſtance in the martial pyrites; lead in the ga- 
ena; mercury in cinnabar ; zinc in blend; laſtly, biſ- 
muth is ſometimes, and arſenic often, found in union 
with ſulphur. | | 

It is proper to obſerve, that all metals have not the 
me affinity with ſulphur. Some of them contain a 
great quantity, and are eaſily deprived of it. Their 
metallic luſtre is but little altered by it. Copper, lead, 
and antimony are of this character. Others again con- 


0 ain but a ſmall portion of ſulphur ; but that ſo inti- 
ua mately united with them as to deſtroy all their metal- 
e properties: cinnabar affords an inſtance of this 


fact. 

One metal is ſometimes in union with another; but 
arſenic is the great mineralizer. lron, tin, and cobalt 
are often found in union with areſenic; ſometimes a me- 
tal is united with both ſulphur and arſenic at the ſame 
time ; as for inſtance, in the red ore of antimony, and 
in red filver. Laſtly, there are ſome metallic ores which 
conſiſt of ſeveral metals, with ſeveral mineralizing ſub- 
ſtances, ſuch as grey copper ore, grey ſilver ore, and 
ſome others. a 

The fourth ſtate in which metals are found in the 
bowels of the earth is in combination with acid ſaline 
lubſtances. The ſulphuric acid is often found in com- 
bination with metals; the oxides of zinc, lead, copper, 
and iron, are generally in the ſtate of ſulphates; the 
carbonic acid is one of the common mineralizers of me- 
fas: the muriatic, the arſenic, and the phoſphoric acids 
have been within theſe few years proved to contribute 
at times to the ſame end. 


You, II. Q | Metallic 
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Metallic fubſtances are not nearly ſo copious as ſton 
matters in the terreſtrial globe. The ſtate in _ 
mineralized metals are moſt commonly found is in ven 
obliquely interſecting the ſtrata of earths and ſtone d 
which mountains are compoſed. ' Metals in the ſtat 
of oxides or falts are often found in maſſes, which hay 
been carried down, and ſometimes cryſtallized, by v 


or ani 
deſtro 
There 
tion te 
d'Or 1 
ſuch 11 


ter. Some metallic ores are found in ſhapeleſs lump; 0 
theſe owe their formation to ſome ſingular accidents, . 
Veins of metal run between ſtony matters, which range. 
ſeem to have been formed at the ſame period. Thek _ 
are generally quartz and ſpar, and form two {trata: dry an 
the one lying beneath the vein of ore is called be be E - 
or floor of the mine; the other, which covers it FR. alls; : 
is called its roof. Theſe ſtones conſtitute what is call whe 
ed the gangue, or matrix of the mine, which muſt ng by exa 
be confounded with the mineraliser; for the mins 7364 
ralizer is ſo intimately united with the metal, that 1 
cannot be ſeparated from it otherwiſe than by a che v 
mical proceſs; whereas the gangue may be ſeparated ij ppear 
a mechanical operation. The gangue conſiſts of cry onſider 
tallized ſtones; and is therefore to be dg _. . 
ed from the rock which forms the maſs of the hi 32 
3 which the mine runs. Veins of metal ar bas 
ivided into 7. | f er 
crooked. OM ny PEW 7 i, firaight a t r 
rercom 


Metallic ores appear to owe their formation entire 
to water. Moſt of them are in cryſtals, or mixed wit 
ſubſtances which would have ſuffered an alteration d 
nature, if they had been expoſed to the action of ir 
ſuch as calcarcous ſtones and ſulphur. We find like 


wiſe among them bodies which {till exhibit a vegetadi 
or 
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or animal organization, which would alſo have been 
deſtroyed, had it been expoſed to the action of fire. 
There are perhaps ſome ores which owe their forma- 
tion to fire; ſuch as the ſpecular iron ore of Mont 
YOr in Auvergne, or that of he iſle of Elba. But 
ſuch inſtances are rare. 

Mines are more generally found in hills than in 
plains, and almoſt always in hills forming a continued 
range. It is obſerved, that plants growing on hills 
which contain metallic matters are never Juxuriant, but 
dry and dwarfiſh: trees in ſuch a ſituation are crooked 
nd ill ſhaped : ſnow melts there almoſt as ſoon as it 
falls; and the ſand is metal-coloured. Springs of me- 
allic mineral-water are found in the neighbourhood. 
by examining the waters of theſe ſprings, and the 
and over which they flow, it may be determined with 
a good deal of certainty whether they communicate 
vith veins of metallic matters. When veins of metal 
ppear near the ſurface, ſuch an indication may be 
onſidered as a good reaſon for piercing the ground to 
| greater depth. The boring inſtrument brings up 
pecimens of the ſubſtances which compoſe the inte- 
or part of the mountain, and of the metallic mineral 
utter which it contains; thereby ſhowing the nature 


rercome in order to penetrate to it. 


Q 2 


{ that matter, as well as the reſiſtance which mult be 
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$ III. Of the Art of Aſaying Ores, or Docimaſy, 


HEN a certain quantity of ore is obtained, iti 
next to be affayed, in order that its nature na 
be exactly determined. This aſſaying of ores is oned 
the moſt important branches of chemiſtry, and is knom 
by the name of docimaſia. Every different ore mult x 
aſſayed in a particular manner: yet there are @ 
tain general operations common to all proceſſes of 
faying. 
| Specimens of the ore are firſt ſclected from amay 
the richeſt, the pooreſt, and thoſe of a middle nam 
between the two. This ſelection is abſolutely neg 
fary ; for if only a rich ſpecimen were aſſayed, tool 
tering hopes might be excited ; were the Nes 
ſayed from the pooreſt, the reſult might be too d 
couraging. , The ſpecimens thus ſelected are piled u 
above another, and well waſhed with water. The fu 
carries off the gangue in powder, while the more pa 
derous mineral remains in the bottom of the vel * 
The ore thus waſhed muſt next he roaſted with M * 
care, in order that as much as poſſible of the mine from f 
lizer may be carried off by ſublimation : the mine when 
when ſubj. Red to this operation muſt be incloſed i 
ſmall earthen pot covered over with another. This 
a neceſſary precaution, as ſome ores burſt into pi 
when expoſed to the action of fire, and fly out of l 
veſſel if it be left open; and ſuch an accident v 
render the reſult quite uncertain. When this roa 
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rmed in the open air, it generally reduces the 
metal to an oxide; and if it be of a volatile nature, 
eren drives off a part of it; and therefore we would 
rather adviſe the roaſting of ore in a ſtone retort. This 
proceſs is indeed more tedious and difficult ; but it diſ- 
covers the nature and quantity of the mineralizer, and 
affords a much more accurate analyfis of the mineral un- 
der examination. When an ore has been kept red-hot, 
till it ceaſe to exhale vapours, the roaſting is then fi- 
niſhed. The ore was weighed before and after being 
waſhed, in order that the quantity of its gangue might 
be exaQtly determined; and it is to be again weighed 
after the roaſting, in order that it may be known how 
much it has loſt by the operation. 

After being roaſted, the ore muſt next be melted. For 
this purpoſe, it is mixed with three parts of black flux 
and a little decrepitated muriate of ſoda : the mixture 
1s put into a crucible, which is covered cloſe with a lid, 
and placed in a good fuſing furnace. The alkali of the 
black flux melts the metal, and abſorbs any part of the 
mineralizer which ſtill may remain in the ore. The 
coal of the tartar which is found in the black flux 
ſerves to reduce the oxide of the metal, by abſorbing 
its oxigene. The muriate of ſoda hinders the mixture 
from ſuffering. any loſs while in fuſion ; becauſe being, 
when melted, lighter than any of the other matters, it 
alway occupies the upper part of the crucible, covers 
the mixture, and is the only one of the ſubſtances of + 
which any part is loſt. 

When the fuſion is finiſhed, the contents of the cru- 
cible muſt be permitted to cool ſlowly. The matter 
may be inferred to have been completely melted, if the 


Q 3 metal 
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metal be united in one lump, the ſuperior furſacę 
that lump being of a convex form; if no grains of | 
appear intermixed with the ſcoriæ; and if the ſcori 
be united in one compact, uniform, vitreous mals, 9 
vered over with a cruſt of melted marine falt. The 
lump of metal is to be carefulhy weighed, and the pro. 
portion in which the metal exiſts in the ore is then il. 
covered. 

But ſome ores are harder and more refractory. Fluxg 
of a more active nature, and thoſe in greater quantity, 
muſt then be employed; fuch as borax, pounded glalz 
fixed alkali, &c. The ſame mineral often contains an 
intermixture of perfect and imperfect metals. Thele 
may be ſeparated by heating the lump of metal in the a 
The imperfect metal is converted to an oxide, and car: 
ried off, leaving the perfect metal in a ſtate of purity, 
'Fhis operation bears the general name of refining, 
The perfect metal obtained by this proceſs is almoſt il. 
ways a mixture of gold and filver. Theſe two metals 


are ſeparated by a ſolvent which acts on the filve, 


J-aving the gold uninjured : this operation is call 
ed parting them. The reſidues of all theſe pro 

ceſſes ſhould be weighed in the aſſay- balance. 
Accurate as this ſeries of proceſſes may appear, it i 
oſten of leſs utility than one leſs nicely conducted; for 
where works of this kind are conducted on a great 
ſcale, cheaper materials are uſed, and leſs caution i 
obſerved. Ore is then to be aſſayed by melting it on 
coals in a fuſing furnace. The coals reduce the me: 
tallic oxide; and the fixed alkali, which is produced 
as they burn, abſorbs part of the mineralizer. It i 
ſometimes found neceſſary to add a ſmall quantity oi 
filings 
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filings or ſcoriæ of iron, in order to facilitate the fuſion 
of very refractory ores. 

There is a method of aſſaying metals in the humid 
way, which may be employed to diſcover what metals 
are contained in pieces of ore meant to be laid up in 
collections of the objects of natural hiſtory. A ſmall 
bit, broken off from the piece of ore, is digeſted among 
acids, which diſſolve the metal, and ſeparate the mine- 
talizer. The ſalt produced by the union of the metal 
with the acid ſhows the quality of the metal. But as 
all metals are not ſubject to the action of acids, only 
certain ores can be aſſayed in this manner. Bergman 
has written an excellent diſſertation on the aſſaying of 
metals in the humid way, which the reader may con- 
ſult with advantage. 


(IV. Of the Art Extracting and Purifying Metals in 
the great way, or of Metallurgy. 


HEN it appears from a particular aſſay, that the 
working of a mine is likely to be profitable, 

the following train of operations are then to be employ- 
ed for the purpoſe. A perpendicular ſquare pit is dug 
in the ground, large enough to admit ſtraight ladders 
on which the workmen may go down and come up. 
An axis is uſually placed over the mouth of the pit, 
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for the purpoſe of raiſing up buckets filled with the 
mineral; pumps too are ſometimes put into it for ca. 
rying off the water. If the mine be ſo deep that ore 
perpendicular pit cannot be carried down ſo far as to 
reach the floor of the ore, an horizontal drift is formed, 
at the end of which a new ſhaft is ſunk, and this is done 
repeatedly, till che laſt ſhaft penetrate to the bottom of 


dance 
rock 1 
fill all 
the ro 
this ev 
ing a 
cuts th 


the mine, retires. 


If the rock through which the works are carried be orerta! 


ſo hard and firm as to be in no danger of falling down, Vap 
there will then be no occaſion for propping it with any gas iff 
artificial ſupport. But if they be cut through ſoft ſtone, ed by 1 
or earth likely to crumble down; it will then be nece{ matter 
ſary to prop the galleries or drifts, and to line the ſhafy rock, | 
with planks. | | wh thoſe | 

It is an object of conſequence to procure regular ſup WW which | 
plies of freſh air in mines. Where it is practicable to rents o 
Open a paſſage from the dottom of a ſhatt, which may Whe 
communicate with the plane below, a current of airs earth,; 
eaſily produced. Where this cannot be effected, a nes refined, 
ſhaft is ſunk at that part of the gallery which is mok water ; 
diſtant from the former ſhaft. When one of theſe two ir is p 
ſhafts is higher than the other, the air eaſily circulates; Med, in 
but if they be equally high, a current of air cannot be With it 
Progured. When the laſt is the caſe, a fire is kindle Would | 
in a furnace over the mouth of one of the ſhafts, and tun b. 
ſuſficient ſupplies of freſh air are thus conveyed regular naces 1 
ly into the gallery. dome « 

Water is very troubleſome in mines. If it flow flow e dif; 
ly through the earth, it is then conducted in a channel into cor 
along the floor of the mine, and conveyed by a floping Various 
drift into the next river. If it riſe in greater abu ef the 


dance 
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dance it is carried off by pumps. Sometimes when a 
rock is cut, a quantity of water burſts out, ſufficient to 
All all the galleries in an inſtant. The reſounding of 
the rock when it is ſtruck, warns the workmen before 
this event take place; and they prepare for it by form- 
ing a door in one of the galleries; one of the miners 
cuts the rock to give vent to the water, and inſtantly 


overtaking him. 
Vapours conſiſting of carbonic acid and hydrogenous 
gas iſue from mines, and are either diſengaged or form- 
ed by the mutual re- action of the mineral and metallic 
matters. The fires which are neceſſary to ſoften the 
rock, generally contribute to the diſengagement of 
thoſe gaſeous ſubſtances; the dangerous effects of 
which cannot be otherwiſe prevented, but by rapid cur- 
rents of air, or by detonation. | 

When the mineral is dug and brought out of the 
earth, it is then pounded, waſhed, roalted, melted, and 
refined. It is pounded by large knockers moved by 
vater; theſe are called (in French) borards, When 
It is pounded, it is put on inclined tables to be waſh- 
el, in order that the water may run off, and carry 
vith it the gangue. Ores containing much ſulphur 
ſhould be roaſted in the ohen air; ee which con- 
tun but a little ſulphur may be rogttech in the fur- 
paces in which they are to be 2fi-rwards melted. 
Some Ores melt DY themfety e- Otasrs It u1Te fluxes 
to diſpoſe them to fuſion, and mutt likewiſe be put 
into contact with charcoal. Furnaces for fuſion are of 
ns rious kinds, according to the country and quality 
. er the ore. Furnaces for refining are conſtructed 
LCE | nearly 


retires, ſhutting the door, which hinders the water from 


act 


nearly in the ſame manner as the others. Sometine 
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the fame furnace ſerves fer both operations. Whey 
metals are thus reduced, there are almoſt always g 
yeral of them intermixed together. They mult tha 
be ſeparated by proceſſes entirely of a chemical natuy, 
which ſhall be deſcribed when we treat ſeparately d 
the different metals. 
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§ V. Of the Chemical Properties of Metallic Subſtancm 
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LL the chemical properties of metallic ſubſtancy 
concur to repreſent them as ſimple matters, nt 
liable to decompoſition. The alterations which tg 
ſuffer from heat, air, and ſaline ſubſtances, are alwi 
owing to combination; not one of thoſe alteration 
can with any reaſon be compared to an analyſis, as 
are about to ſhow by a particular account of the pl 
nomena which they exhibit on ſuch occaſions. 
Light appears to alter the coloyr and luſtre of ſons 


e. 
The ſu 
hen the 


d ſpher 


metallic ſubſtances. Some metals, when incloſed egation. 
tranſparent veſſels, are ſullied, and acquire gradualyP tract 
new colour, which deprives them of their brilliangWW"4cncy | 
This kind of alteration has not been obſerved. aced, 
Heat effects ſome changes on the aggregation of *>icrve 
tals, with various degrees of quickneſs and fac d to 


When 
05 they 


All metallic ſubſtances are liable to melt on bell 


heated in cloſe veſſels; ſome of them long before k 


oming red-hot, others at the very inſtant when they 
become red, and others not till a conſiderable time af- 
r. There are as many different degrees of the fuſibi- 
ity of metals as there are different kinds of metals. If 
ft to cool after melting, they aſſume a cryſtalline 
rm. If urged with a violent fire, they boil like fluids, 
nd are reduced to vapour. Mercury has long been 
nown to poſſeſs theſe properties. Goldſmiths often 
te gold and filver boil when in fuſion. M. Buffon ob- 
ried, that when filver plates were expoſed to the fo- 
3s of a large concave mirror, a white ſmoke aroſe from 
he ſurface of the plates. Meſſrs Macquer and Lavoi- 
er having cupelled ſilver in the focus of Tſchirnhau- 
n's lens, ſaw the metal exhale in ſmoke : a plate of 
old expoſed to that ſmoke was completely ſilvered o- 
xr, Gold expoſed to the ſame focus likewiſe exha- 
d a. ſmoke which gilded ſilver. The chimnies of 
\dfmiths and aſſayers are filled with gold and ſilver 
| ſmoke, Copper, tin, lead, zinc, antimony, biſ- 
uh, and arſenic, may be volatilized with great 
The ſurfaces of all melted metals are convex ; and 
hen they are in very ſmall maſſes, they compoſe per- 

d ſpheres. This effect is owing to the affinity of ag- 
ezation, which cauſes the particles of metals mutually 
d attract each other, and to the weakneſs of their 
ndency to combine with the body on which they are 
haced, This is a general property of fluids, and may 

: Obſerved of oil in reſpe& to water, and of water in 

pet to fat bodies. 

When metals are expoſcd in the air to the action of 
e they ſuffer conſiderable alterations; ſome ſooner, 

ſome 
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ſome later. Thoſe which ſuffer no ſenſible alteration lic 0 


on ſuch occaſions are called perſect metals : thoſe again vera 
which are entirely deprived of their metallic properia WW {anc 
by this proceſs are called imperfect metals. This alte. pecu 
ration of metallic matters which we call oxidation, is1 mine 
real combuſtion. Like the combuſtion of all other com. that 
buſtible ſubſtances, it cannot be effected without the ſenic. 
help of air. And when it has taken place for ſome tim 80 
in a certain quantity of air, it cannot be continued, expo 
leaſt without a ſupply of freſh air. The air in which reduc 
metals are burnt becomes mephitic. The combuſtia We a 
of metallic ſubſtances is attended with a flame more «MF form: 
, lefs lively. Zinc, arſenic, iron, gold, and filver, di ſervec 
play a diſtin flame; ſuch likewiſe is that of lead, tin cloſe 
and antimony, when they are expoſed to an inten: then 1 
heat. The longer metals are expoſed to the action d Dr 
fire in contact with air, the more entirely are they much 
veſted of their metallic properties. Some of them ſem this di 
to acquire the characteriſtics of earthy matters; and i ledge 
this ſtate they are called metallic earths or calces. nation 
the name of metallic oxides is more expreſſive of tha nomer 
real nature; for it is fully demonſtrated, that theſe bun be cal. 
metals are not earths, as they were a few years ago bel er the 
ved to be, but combinations of the metals with oxigeaa metal, 
Metallic oxides have no longer the brilliancy and fu given 
bility of the original metals; nor have they any long chan a 
an affinity even with the metals to which they , niouſ 


mirro 
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their formation. If urged with fire, they are volall 
zed, or melt into glaſs. This glaſs is the more trau 
rent and infuſible, in proportion as the metals han 
been more completely oxidated ; that is, in proport 


as they contain a greater quantity of oxigene. Many in p 
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ie oxides combine with ſaline and earthy matters. Se- 
veral of them poſſeſs the characteriſtics of ſaline ſub- 
ſtances. When arſenic is highly oxidated, it becomes a 
peculiar acid ; the properties of which have been exa- 
mined by Scheele and Bergman. Rouelle informs us, 
that the oxide of antimony diſſolves in water like ar- 
ſenic. 

Some metallic oxides are reduced to metals when 
expoſed to the. action of fire, and give out, as they are 
reduced, an aeriform fluid, which is very pure vital air. 
We are indebted to M. Bayen for the firſt certain in- 
formation which we obtained on this head. He ob- 
ſerved, that when oxide of mercury was heated in 
cloſe veſſels, it gave out a good deal of air, and was 
then reduced to the ſtate of running mercury. 

Dr Prieſtley, on examining this air, found it to be 
much purer than atmoſpheric air; and at the period of 
this diſcovery we may date the riſe of that accurate know- 
ledge which we at preſent poſleſs of the laws of the calci- 
nation of metals. Let us take a ſhort review of the phæ- 
nomena which attend this operation. A metal cannot 
be calcined, unleſs it be in contact with air. The great- 
er the quantity of the air brought into contact with the 
metal, the more completely is the metal calcined. A 
given quantity of air cannot ſerve to calcine any more 
than a given quantity of metal; as M. Lavoiſier has inge- 
niouſly ſhown by calcining lead by means of a reflecting 
mirror in a bell-glaſs containing a known portion of air. 
When a metal is calcined, it abſorbs a part of the ſur- 
rounding air; for the mercury over which it is cal- 
cined riſes in the veſſel in proportion as the calcina- 


tion proceeds. It is to this abſorption of oxigene that 
| metallic 
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metallic calces owe the increaſe of weight which the irate!) 


gain by calcination ; for when it is extracted from but a 
oxide of mercury, that oxide returns to the ſtate of; eene 
metal, and ſuffers a loſs of weight preciſely equal to act by 


weight of the vital air obtained from it by diſtillation Mita 


Theſe phænomena ſhow-evidently that calcination is ns. voſph 
thing but the combination of the metal with the hab pf a m 
of pure air, or the oxigene contained in the atmoſphere The 
This combination is often effected merely by the con MPu!tid! 
tact of air and water in metals liable to ruſt. Te leory 
reaſon why heat is neceflary to the oxidation of mol ten f 
metals is, becauſe by diminifhing the aggregative fore ww 


by which the integrant parts of thoſe bodies adhere ts 
gether, it increaſes in the fame proportion their fore 
of affinity or combination; and thus promotes the com. 
bination of the oxigene with the metal. In this ops 
ration, therefore, as in moſt ſolutions, heat is no mon 
than an auxiliary. The air which has been once en 
ployed in the oxidation of a metal, can no longer cot 
tribute to maintain combuſtion ; becauſe it is deprivel 
of its vital air, the principle which rendered it fervies 
able to combuſtion and reſpiration. The greater tle 


xivene 
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proportion of vital air contained in the atmoſphent d help 
fluid, ſo much the ſooner will it reduce a given qua- pay wi 
tity of metal to an oxide. I have often obſerved, tu *** 
by immerſing melted lead, biſmuth, &c. in a veſſel 6 
ed with vital air, a much greater quantity of meta e 
oxide may be obtained in a given time than if the ms my 


tals were expoſed for the ſame ſpace to the action d 
atmoſpheric air. All of theſe facts, and a great ma 
more, which will be found under the hiſtory of tit 


different metals when we come to treat of them ſeps 
ratels, 


forbin 
Ire car 


Metallic Subſtances. 255 


ately, concur to prove that a metallic oxide is nothing 
but a chemical combination of a metal with the oxi- 
gene of the atmoſphere; that calcination is merely the 
va by which this combination takes place; and that as 
vital air is fixed on the occaſion, what remains of at- 
xoſpheric air after it has contributed to the calcination 
if a metal is nothing but gas azote. 

The reduction of metallic oxides by the uſe of com- 
ſtible matters, farther illuſtrates and confirms this 
heory, To reduce a metallic oxide to a metal, it is 
ften found neceſſary to heat it in a cloſe veſſel with 
ame combuſtible matter, ſuch as fats, oils, charcoal, 
re. On all ſuch occaſions the metallic ide is de- 
ompoſed, and loſes the oxigene to which it owed its 
harafter as ſuch. In order to underſtand what paſſes 
n this occaſion, we muſt reflect, 1. That metals are 
ot the moſt combuſtible bodies in nature; or, what 
the ſame thing, that metals have not the greateſt poſ- 
dle affinity with oxigene. 2. That animal or. vege- 


l. | 

e combuſtible matters have a ſtronger affinity with 
ene than metallic ſubſtances have. 3. That, of 
ob -quence, when a metallic oxide is reduced with 


e help of charcoal, the charcoal having a greater at- 
nity with _ oxigene, or being more combuſtible than 
e metal, robs the oxide of the principle to which it 
ves its character, and cauſes it to paſs into the ſtate 
a metal. And operations of this kind ſucceed belt 
cloſe veſſels ; becauſe when the combuſtible matter is 
ot brought into contact with air, it cannot burn without 
lorbing the oxigene of the oxide. For this reaſon the 
re carbonaceous matter which combines with the oxi- 


gene 
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gene of the metallic ſubſtance, is changed into cv 
nic acid during the reduction of the metal, 
Having given the hiſtory of the calcination of ng 


tals according to the modern theory, we cannot ay 127 
taking ſome notice of Stahl's doctrine on this hea AY conce 
which was almoſt univerſally received among chem N conſi 
till the period of the late diſcoveries concerning air undi 
combuſtion. Stahl conſidered metallic ſubſtances pW&im»o! 
compounds of peculiar earths with phlogiſton. Ca dona 
tion was, in his opinion, merely the diſengagement @FJiitue 
the pblogiſton; and he thought that the reduQion al p 

metals reſtored to them the principle which they Her chi 
loſt by calcjnation. This theory is directly contra in his 
to the modern theory: it repreſents metals as c {ul 

pound ſubſtances; whereas the doctrine at preſent i vered 
ceived conſiders them as ſimple bodies. According From 
Stahl, they loſe, when calcined, one of their com natic 
nent principles: but the facts on which the mo² Macq 
theory is founded, prove that they enter, on that ocalſ'iicic 
ſion, into a new combination. Laſtly, That great n ¶ diſco- 
imagined, that metallic oxides regained by reduce tha 
the phlogi/ton of which the metals had been deprixeii en 
the action of fire: but the moderns have ſhown teu be at 
tion to be merely the ſeparation of the oxigene v beir f 
entered into combination with them when they vs dileng 
cCalcined. | | the hi 
After this flight compariſon of the two theories, ere, 

us attempt to ſhow which of them is ſupported by a Place. 

ed as 


greateſt number of facts. Stahl, while he was lo ey 
to demonſtrate the exiſtence of phlogi/ton in mew 
ſeems to have overlooked the influence of air on tie 


calcination. Beccher, Rey, Boyle, and ſeveral othd 
55 chemill 


chemiſts, had, however, ſuſpected, before his time, 


con, And however ſatisfactory the theory of Stahl 


ko may have ſeemed till the æra of the new diſcoveries 
heal concerning air, yet it muſt always have appeared in- 
mi; conſiſtent with thoſe facts, which prove that air acts, 
nd is a neceſſary agent in the calcination of metals. It is 
6 MM invofible to conceive how any body can acquire addi- 


onal weight, in conſequence of loſing one of its con- 
ſituent principles; and as gravity is one of the eſſen- 
tial properties of all bodies, the ingenious explanation 
of this phenomenon which M. de Morveau has given 


as fully ſatisfactory; eſpecially ſince it has been diſco- 
zered that there is a portion of air in metallic oxides. 
From theſe facts, therefore, it appear$ that the pneu- 
matic theory has by much the advantage over Stahl's. 
Macquer, with a judicious diſcretion which we cannot 
ſulſiciently praiſe, attempted to reconcile the modern 
liſcoveries with the doctrine of phlogiſton. According 
to that celebrated chemiſt, metals never loſe their phlo- 
gien or ſuffer calcination, but when the pure air of 
the atmoſphere is precipitated, and combined with 
their ſubſtance 3 the light which they contain is then 
diſengaged : and when they are reduced, light, with 
the help of heat, expels the pure air which had 
entered into combination with them, and aſſumes its 
place. So that light and pure air may be conſider- 
ed as mutually precipitating one another. But as 
light, and that principle to which Stahl gave the name 
of phlogi/ton, have not yet been ſhown to be the ſame, 
and as the exiſtence of light as a principle in combuſti- 
Vor, II, R ble 


hat this element was the principal agent on the occa- 


in his Diſſertation on Pþlogi/on, cannot be conſidered 
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ble bodies is equally uncertain, Macquer's opinion cn 


ic; An 


be viewed in no other light but as an hypotheſis, which 
may be entirely overlooked, but cannot be admitted a 
well founded. 

It is therefore at preſent an inconteſtible fact, thy 
metallic oxides are compounds of the metals with oi. 
gene: it is much to be wiſhed that we knew the w 
rious eleQive attractions ſubſiſting between that prix 
ciple and the different metallic ſubſtances. M. Lav 
ſier has already turned his attention to this importan 
object of chemical reſearch : but his experiments t 
not yet ſufficiently numerous, nor their reſults ſuf 
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particulars on this head. 

Metallic ſubſtances are altered by air; their ſurfacg 
loſe tlieir luſtre, and are ſometimes covered over wil 
ruſt. Chemiſts conſider ruſt as a metallic oxide. We 


will, oſtener than once, have occaſion to review mer 


is d 


bile it 


ſubject, and to ſhow, that water in vapour oxidates: 
number of metallic ſubſtances, and that the carbonie 
acid of the atmoſphere combines with them after ther 
calcination. 


K ſecol 


N rt of 

Water diſſolves certain metals; on others it has w i the 
power of action: when in vapour it contributes hig on. 
to the formation of ruſt on thoſe metals which are s ae 
ſceptible of it. We know, from M. Lavoifier's H bee 
diſcoveries, that it acts with great energy in 5 
fecting the oxidation of the moſt combuſtible ne 
tals, ſuch as zinc and iron; and that it is deceꝶ mpour 
poſed on ſuch occaſions into oxigene, which combi ric + 
with theſe metals; and into hy drogene, which is di. fea, 
engaged in union with a large proportion of ca n 

: | 
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aug. and of conſequence in the form of a very light 
as. | 

90 Farthy matters appear to have no power of aQtion on 
-rallic ſubſtances 3 but they may be combined with 

ac oxides by fuſion. 

we are entirely ignorant of the manner in which the 

WE :-.0-terc:ne matters act on the ſubſtances which we 

ww TH examinnig. 

The alkalis diſſolve ſome metals; they act, however, 

it weakly. on molt of them. Water or air ap- 

ar to contribute greatly to the oxidation of thoſe 


alkalis. | 

The acids produce a, much greater alteration on me- 
lic ſubſtances, diſſolving them with more or leſs dif- 
ulty. The ſulphuric acid then produces either hy- 


water or concentrated. In the firſt inſtance, the wa- 
r is decompoſed, and gives out hydrogenous gas, 
bile it communicates its oxigene to the metals: in 
e ſecond, the acid itſelf is decompoſed ; and while 
t of its oxigene combines with the metallic ſubſtan. 
the reſt remaining in union with the original pro- 
fron of ſulphur, conſtitutes by this means ſulphu- 
us acid gas. When the ſulphuric acid is in either 
theſe inſtances ſaturated with a metallic oxide, it 
mms what was formerly known by the name of vi- 
j. Wich when in cryſtals is to be conſidered as a 


0 [ſhe + / F ' 

ug round of four bodies, namely, metal, oxigene, ſul- 
Mic acid 2nd water: Theſe metallic ſulphates are 
1E * o tion 5 ' 

1 many varieties in their colour, tendency to 


„ine. . "TT . "4 +120 
aization, ſolubility in water, ſuſceptibility of de- 
Ne; R 2 compoſition 


tals which are liable to ſuch a change by the action 


ogenous or ſulphureous gas, according as it is diluted 
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The muriatic acid has a greater affinity than eithe 
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compoſition by heat, by vital air,—the oxigenou py 
of which they abſorb, by the alkalis which ſeparate tu 
metallic oxides, &c. | | 

The nitric acid appears to act more quickly on n 
tals than the ſulphuric acid; but it generally adhe 
to them with much leſs force. While it acts on * 
ſubſtances, a conſiderable quantity of nitrous gas is d 
engaged; the metal is more or leſs oxidated; and izg 
ther precipitated, or remains in union with the ac 
Stahl aſcribed this effect to the diſengagement of t 
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phlogiſton of metals. Modern chemiſts now think th The 
it is owing to the decompoſition of the nitric acid, a Bergm: 
the ſeparation of part of its oxigene from the azote, ¶ ¶ not of 
other principle; for we have elſewhere ſhown theſe nll;-2tio! 
gaſeous bodies to be the component principles of then Ometin 
tric acid. Theſe nitrates are more or lefs liable to cel harry 
lization, and decompoſition by heat, air, or water. N tsther 
kaline matters ſeparate the metallic oxides : the m]N ts fo 
like the ſulphuric acid, has various degrees of an, .; 
with the different metals. M. Prouſt has diſcovered i The 
a number of metallic ſubſtances are inflamed when e tendenc 
come into contact with this acid. compou 
The muriatic acid ſeldom acts with much energy known. 
metals. The water which is in union with it, firſt oxidat Some 
the metals, producing by this means hydrogenous AW are ſuſc 
which is diſengaged from ſolutions effected by this e 274; 
Theſe ſolutions effected by the muriatic acid are ga them ; 
rally more permanent than either of the two laſt n Moſt of 
tioned acid ſolutions of metals, and uſually more u which t 


luble i 
uid, 
them, 


cult to decompoſe by heat. Sometimes they al 
cryſtals, but ſeldom without conſiderable difficuly 
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be two preceding acids with moſt metallic ſubſtances ; 
hich enables it to decompoſe both ſulphuric and 
nitric ſolutions of metals. Metallic muriates are often 
yolatile. 

The oxigenated muriatic acid oxidates moſt metals 
jith a good deal of energy, on account of its contain- 
ng an exceſs of oxigene, and that not very cloſe- 
ly united with it. It diffolves them in the ſame 
way in which water diſſolves ſalts, without effer- 
elcence, 

The carbonic acid acts but faintly on metals; yet 
Bergman has ſhown it to be capable of combining with 
moſt of them. In nature we often find metals in com- 
bination with this acid; and theſe compounds are 
ſometimes in cryſtals ; they are known by the name of 
harry metal, ſuch as ſparry iron, ſparry lead. But we 
nther give them names analagous to thoſe of the other 
falts formed by this acid, calling them carbonate of 
inn, carbonate of lead, &c. 

The fluoric and the boracic acids have an equal 
tendency to combine with metallic matters : but the 
compounds which they then form are but little 
KnoWN, 

Some among the combinations of metals with acids 
ae ſuſceptible of cryſtallization; others cannot be made 
to aſſume any regular form. Fire decompoſes ſome of 
them ; others ſuffer no alteration from that agent. 
Moſt of them are altered by air, the oxigenous part of 
which they abſorb. All of them are more or leſs ſo- 
luble in water, and liable to decompoſition by that 
tuid, when a great quantity of it is cauſed to act on 
them, as has been obſerved by Macquer. All of them 
R 3 5 are 
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are precipitated by alumine, barytes, magneſia, lim 
and the alkalis ; which ſubſtances have, in general, 
ſtronger affinity than metallic oxides with the acids, 

When ſeveral metals are employed to ſeparate othg 
metals from their ſolutions, the metals that are preg; 
pitated regain their metallic form and luſtre; beau 
the oxigene which was united with them, while they 
were in a ſtate of folution, is ſeparated and combing 
with the precipitant metal, which is in its turn wi 
ved in the acid. M. Lavoiſier, therefore, with gol 
reaſon, conſiders theſe precipitations of metals by d 
another, as owing to their having various affinities wil 
the oxigenous principle. 

Neutral falts ſuffer but little alteration from metall 
matters, when the two ſubſtances are brought togs 
ther in the humid-way ; but when a mixture of a {al 
with a metal is heated, ſeveral of the ſalts are liablets 
be decompoſed. Several ſulphuric ſalts form ſulphy 
on ſuch an occaſion. M. Monnet 1s the only chemil 
who has obſerved antimony to be capable of effedin 
the decompoſition of neutral ſalts in this way. lai 
ſeries of experiments on this ſubject, I have found, thy 
ſeveral other metals, ſuch as iron, zinc, &c. decompul 
ſulphate of potaſh, &c. 

Nitre detonizes with moſt metallic ſubſtances, and 
oxidates them with more or leſs energy. The cauſed 
this phænomenon is, that oxigene has a ſtronger alb 
nity with molt metallic ſubſtances than it has with a 
Metals oxidated by this falt are called metallic oxide 
The alkaline baſe of this falt often homey 
part of the oxides, 


nitre. 
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Ammoniacal muriate is decompoſed by ſeveral me- 
als, and by the oxides of almoſt all metallic ſubſtan- 
des. Bucquet, who made a ſeries of experiments on 
this ſubject, remarked, that all metallic ſubſtances on 
which the muriatic acid is capable of acting without 
an intermedium, are liable to be entirely decompoſed 
by ammonidcal muriate; that hydrogenous gas is dil- 
engaged when theſe decompoſitions take place; and 
that metals which do not admit of ſolution by the com- 
non muriatic acid, are not liable to this decompoſition. 
The ammoniac obtained on theſe occaſions is always 
rery pure and cauſtic. 

Almoſt all combuſtible mineral matters combine rea- 
dily with the metals. Hydrogenous gas colours them, 
and reduces ſome of their oxides ; having, as Dr Prieſt- 
ley has proved by ſome very ingenious experiments, a 
greater affinity with oxigene than what moſt metals 
have, The reduction of metallic oxides by hydroge- 
nous gas is accompanied with the production of a cer- 
tain quantity of water from the combination of the hy- 
drogene with the oxigene diſengaged from the metals. 

Sulphur combines with moſt of the metals; the com- 
vation of ſulphur with a metal forms an artificial 
ore. When ores of this kind are moiſtened, or expo- 
ſed to humid air, they are vitriolized, or changed gra- 
dually into metallic ſulphates. Alkaline ſulphure dil- 
lolves any metal. Sulphurated hydrogenous gas colours 
and decompoſes metallic oxides, reducing them at the 
ame time by the abſorption of their oxigene. 

Metals combine more or leſs readily with one ano- 
ther: the reſults are mixtures; the properties of which 


render them very uſeful in the arts. 
R 4 § VI, 


' 


§ VI. Methodical Diviſion of Metallic Subſtances, 


| \ S metallic ſubſtances are pretty numerous, it 2; 
.. pears neceſſary to divide them into certain order 


and to diſtinguiſh metals poſſeſſing ſimilar properti 
from thoſe of which the properties are different. W 
may conſider dudility as the firſt characteriſtic d 
metals. Such metallic ſubſtances as poſſeſs not this pro 
perty, or poſleſs it but in a very inferior degree, han 
received the appellation of /emi-metals. Thoſe, again, 
which are highly ductile, are called metals. The ſemi 
metals are cither very brittle under the hammer, orin 
a ſmall degree malleable. This diſtinction occaſions; 
ſubdiviſion of theſe ſubſtances. Metals may be alſoſub 
divided, in reſpect of the manner in which they are 
fected by fire. Some metals, when heated in the at, 
are eaſily oxidated : others again ſuffer no alteratia 
when they are treated in the ſame manner. The for 
mer are imperfett metals ; the latter perſect metal. 
That we may not multiply theſe diviſions as we pte 
ceed in our hiſtory of metallic ſubſtances, we ſhall her 
give a table, in which metals are claſſed according ts 
their natures. As the names, however, of /emi-metai 
and imperfect metals, evidently owe their origin to thi 
follies of alchemy ; we ſhall entirely reje& them, and 


adopt new diviſions founded ſolely on the varying duct. 
| | tits 


lities « 
We d 
out in 
which 
which 
tained 


lities of metals, and their different affinities with oxi 

We divide the leventeen metals into five ſections = 
out including uranite or ſeveral other metallic 2 * 
3 TE: 2 have been lately diſcovered, but of 
which the exiſtence has 2 

Ld is not yet been ſufficiently aſcer- 
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Metallic Subſtances are either 


I 


= wy — 
tec. L. Seer. IV. 
Brittle and Acidifiable Metali. Du#tikandeafily Oxidable Meals 
Arſenic. 
Tungſten. Tin. 
Molybdena. Lead. 
| Iron. 
Sect. II. Copper. 
Brittle and Non- Acidifiable Metals. 
Cobalt. Src. V. 
Biſmuth. | 
Nickel. | Metals exceedingly Dufile, and w 
Manganeſe. Oxidable, without extreme of 
Antimony. 5578 culty. | 
Sect, III. | 8 
Semi-duBtile and Oxidable Metals Gold. 
a : Platina. 
Zinc. 
Mercury. 
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Of Arſenic and its Acid*. 


RSENIC is placed at the head of the brittle and 
acidifiable metals, becauſe it bears a confiderable 
relation to ſalts. Kunckel thought it to be a coagulated 
aquafortis, Beccher and Stahl conſidered it as a ſaline 
matter. Scheele has proved that it forms a pecuhar 
acid; and Brandt and Macquer have ſhown it to be a 
genuine metal. When arſenic poſſeſſes all the proper- 
ties natural to it, it has all the characteriſtics of a me- 
tallic matter. It is then perfectly opaque, and has the 
gravity and luſtre which diſtinguiſh metallic ſubſtances. 
Native 


Me give the the name of arſenic to the ſemi-metallic matter 
commonly known by the name of regulus of arſenic. This laſt de- 
nomination is improper and ought to be laid aſide. What is call- 
ed white arſenic is the oxide of this metal. F. 
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Native arſenic is often found in black maſſes, almg low 
without luſtre, and very heavy: it has ſometimes th, ſize 
diſtinguiſhing luſtre of metals, and it then reflects the ed \ 
colours of the rainbow: its fracture is ſtill more byill; Rea 
ant, and ſhows it to conſiſt of a great number of ml pare 
ſcales. When theſe ſcales or ſhells are obſervable c goo! 
the exterior part of the maſs, it is then called fee ſuv 

ſtani 


arſenic, or improperly te/taceous cobalt, becauſe formerh 
when the metallic character of arſenic was unknown, mor 


and its oxide was obtained in a large proportion fron N 
cobalt ore, teſtaceous arſenic was thought to be cobalt ne. 
ore. Virgin arſenic is very eaſily known when it hx ron 
the metallic luſtre, and is in ſmall ſcales ; but when i but 
is black, and its texture cloſe grained, the only way d of a 
diſtinguiſhing it is by its gravity, which is very coul. cub1 
derable, and by obſerving whether or not it is diſperſe A 
in white ſmoke, having a ſtrong ſmell of garlic wha iron, 
laid on burning coals. Great plenty of this laſt kind Py 
is found at St Marie aux Mines. It is mixed with gry Wi back 
filver ore. It is likewiſe found in the cobalt mines d "=? 
Saxony, and at Andrarum in the province of Schonen w 
in Sweden. | ſublir 
Arſenic is ſometimes found in nature in a whit moſt 
oxide, which is alſo of a vitreous appearance, but ed, it 
oftener in the form of a light duſt, or mixed with ſome arlen! 
particular earths. This oxide is likewiſe found at 9 mY 
Marie aux Mines, It is known by its white ſmoke, vincl 
and by the garlic ſmell which it diffuſes when thro en 
into the fire. with 
Arſenic is often combined with ſulphur; it then ſum i **» 
erpiment and realgar, or the yellow and the red ſulphy iy 
on y 


rated oxides of arſenic. Native erpiment appears in je- 
loy, 


- 
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low, brilliant, and ſeemingly taleky maſſes, of various 
Gzes and various degrees of brilliancy: it is often mix- 
ed with realgar, and it ſometimes approaches to green. 
Realgar is of a red colour, more or leſs lively and tranſ- 
parent, and often cryſtallized in bright needles. A 
zood deal of it is found at Quito and on Mount Ve- 
ſuvius. The only difference between theſe two ſub- 
ſtances ſeems to be, that the one has been formed by a 
more intenſe heat-than the other. 

Miſpikel, or arſenical pyrites, is the laſt ore of arſe- 
nic. It contains this metal in combination with 
iron. Miſpikel is ſometimes found in cubic cryſtals, 
but oftener without any regular form. This ore is 
of a white, chatoyant colour. Wallerius calls it white 
eubic arſenic. 

Arſenic is alſo found among cobalt, n tin, 
iron, copper, and ſilver ores. 

Pure arſenic, called alſo regulus of arſenic, is of a 
blackiſh grey colour, and reflects the colours of the 
rainbow. It is very ponderous, and very triable. 

When arſenic is expoſed to fire in cloſe veſſels, it is 
ſublimed, but not decompoſed : It is even one of the 
molt volatile metallic matters. When ſlowly ſublimat- 
ed, it cryſtallizes in regular tetrahædral figures. When 
arſenic is heated in the air, it is very ſoon converted in- 
to an oxide, and diſſipated in the form of a white ſmoke, 
winch exhales a ſtrong ſmell of garlic. Red arſenic burns 
with a bluiſh flame. On this occaſion, it combines 
wich the oxigene of vital air, and forms a compound 
known by the name of white arſenic or calx of arſenic, 
and which we call oxide of arſenic. This is the rea- 
lon why arſenical ores of cobalt give out in the furnace 
a great 
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a great deal of white ſmoke, which is condenſed in ths 

chimney into a white, ponderous, vitrified matter, thy 

is depoſited in layers, and is fold very improperly un- 

der the name of arſenic. It is properly a vitreoy 
oxide of arſenic, ' 


The oxide of arſenic is eſſentially different from the 


oxides of all other metallic ſubſtances ; it has a ver 
ſtrong, and even a cauſtic taſte ; it is a ſtrong poiſon, 
When expoſed to fire in cloſe veſſels, it is volatilize 
by a moderate heat into a white cryſtalline powder, 
known by the name of flowers of arſenic. When the 
heat is a little ſtronger, it is vitrified as the ſublimation 
takes place. The glaſs produced is very tranſparent, 
and cryſtallizes into flat triangular ſolid figures, with 
truncated angles. It very ſoon loſes its tranſparency 
in the air. No metallic oxide is really volatile of it. 
ſelf; that of arſenic is the only one which exhibits 
fuch a property; it is at the ſame time very fuſible 
and very vitrifiable. Beccher attributed the gravity 
and volatility of arſenic to a peculiar principle, which 
he called mercurial or arſenical earth, and of which 

Stahl has not been able to demonſtrate the exiſtence. 
Arſenic in the ſtate of regulus does not act in a ſen. 
ſible manner on combuſtible bodies ; but the oxide of 
_ arſenic produces a ſenſible alteration upon them, and 
at the ſame time reſumes its metallic luſtre. Stahl 
thought, that, on this occaſion, the combuſtible body 
reſtored to the arſenic the phlogiſton which it had loſt 
by calcination : But the moderns have proved, that the 
oxide of arſenic is a compound of arſenic and oxigene, 
and that the combultible body, having a greater afh- 
nity with oxigene than arſenic has, in conſequence of 
Is 
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s poſſeſſing that property, cate the caide of arſenic 
return to the metallic ſtate. To ſucceed in reducing 
ride of arſenic, it muſt be made into a powder, and 
aked into a paſte with black ſoap ; this paſte is to be 
ut into a matraſs, and placed on a ſand bath; a mo- 

erate heat muſt at firſt be applied, in order to dry up 
be oil: when humid vapours ceafe to exhale, the fire 
"uſt be increaſed in order to fublime the arſenic ; the 


& naraſs is then to be broken, and the upper part of it 
„bund to contain a cake, having the appearance and 
he netallic luſtre of arſenic : moſt of the carbonaceous 


utter of the oil remains at the bottom of the matraſs. 
Arſenic, when expoſed to the air, becomes ſenfibly 
Pack. Vitrified oxide of arſenic, on ſuch an occaſion, 
en its tranſparency, and acquires a lacteous appear- 
nce, ſuſfering at the ſame time a ſort of effloreſcence. 

Arſcnic does not appear to be liable to ſuffer from 
tz attacks of water, but its oxide is readily diſſolved 
1 this menſtruum: Warm water diſſolves rather leſs of 
t than cold: The ſolubility of this ſubitance varies alſo 
ccording as it has been more or leſs perfectly oxidated. 
ben a ſolution of oxide of arfenic is lowly evapora- 
ed, it gives yellowiſh cryſtals in tetrahedral figures, 


of ore or Jeſs regular: no other metallic oxide is known 
nd diſſolve ſo readily. in water. This property of oxide 
thl Wa: arſenic, together with its fapidity, renders it not 
dy y different in nature from ſaline matters. 

of Oxide of arſenic unites readily enough with earths 


V tion; it becomes fixed with them, and acccle- 
tes their vitrification ;3 but all glaſſes into the com- 
olition of which it enters are liable to be very ſoon 
whcd in the air. It is not known in what. manner 
Its the 
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_ the ſalino· terrene ſubſtances act on arſenic and on 1 

1 ( oxide. The cauſtic fixed alkalis, though they do not a 

EA in any ſenſible manner on arſenic, diſſolve its ox; 

very readily. Macquer, in his ingenious experimen 

on this matter ¶ Academ. Mem. 1646, ) has obſer 

| that when powdered oxide of arſenic is boiled in þ 

| quor of fixed nitre, or a ſolution of cauſtic potaſh, z 

| is completely diſſolved, and forms a brown gelatingy 

fluid, the conſiſtency of which gradually thicken 

This compound, to which he gives the name of liver 

arſenic, is not ſuſceptible of cryſtallization ; it becom ate 

| hard and brittle : it is liable to deliquiate, and ſolull 

. in water: ſome brown flakes are precipitated when 

| is diſſolved : When urged by a ſtrong fire, liver of x 

ſenic loſes the arſenic which it contains. Acids deco 

poſe it: Soda mixed in the ſame manner with arſeni 

exhibits the ſame effects; but its ſolution afford 

| | Macquer irregular cryſtals, the form of which he fou 
. it impoſſible to determine. 

The ſulphuric acid cold, even though it be conces 
trated, produces no effects on arſenic ; but when bak 
ed with this ſemi-metal in a retort, the acid gives off 
a good deal of ſulphureous gas ; after that, a little 
phur is ſublimed, and the arſenic is then found to 
reduced to an oxide, but without being diſſolved. Tix 
ſulphuric acid likewiſe diſſolves oxide of arſenic wid 
it is concentrated and boiling ; but when the ſolutia 
cools, the oxide is totally precipitated. When it e 
ters into this combination, it becomes fixed in a 9 
conſiderable degree. Bucquet aſſerts, that when iti 

i / entirely freed of the acid by lixiviation, it regains alli 
4 | | original properties. 
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The nitric acid, when applied to arſenic, acts vigo- 
ouſly upon it, and reduces it to an oxide. When aſ- 
ted by a moderate heat, the ſame acid likewiſe diſ- 
olres oxide of arſenic in a pretty conſiderable propor- 
jon: though ſaturated with either of theſe ſubſtances, 


produces a ſalt which, according to Bucquet, has no 
egular form, but is faid by M. Baume to be partly 


cen ubic, and partly cut into diamond points. Wallerius 
its cryſtals reſemble thoſe of nitrate of ſilver. Ni- 
ons: of arſenic powerfully attracts the moiſture of the 


Ur: it does not detonize on the coals, nor is it liable 
o decompoſition by water or acids: the alkalis do not 
zuſe it to yield a precipitate ; yet, according to Buc- 
wet, they decompoſe it; for when a nitric ſolution of 
rſenic, mixed with an alkaline lixivium, is evapora- 
ed, common nitrate and arſeniate of potaſh is obtained. 
Ve ſhall hereafter ſee, that chemiſts, being all very 
uch perplexed with the ſingular nature of the ſolu- 


pvered what paſſed when this oxide was combined 
ith the nitric acid, nor once ſuſpected the produc- 
ion of the arſEnic acid. Here we would only remark, 
hat the oxide of arſenic deprives the nitric acid of a 
great part of its oxigene. 

The muriatic acid, with the help of fire, diſſolves 
both arſenic and its oxide, according to Bucquet. 
Lither fixed or volatile alkali is capable of precipita- 
ng this combination. M. Baume fays, that regulus 
df arſenic is ſoluble in the boiling muriatic acid, and 
pterwards is precipitated in a yellow powder, reſem- 
pling ſulphur, Mefl. Bayen and Charlard, in their 
Vor. II. 8 experiments 


| retains its natural ſmell : when violently evaporated, - 


ions of arſenic and oxide of arſenic in acids, never diſ- 


| | 
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experiments on tin, have eſtabliſhed it as a fact, tha 
when cold, the muriatic acid is entirely incapable 
acting on arſenic. Powdere& arſenic, caſt upon org 


nated muriatic acid, burns with a white flame N 
We are entirely ignorant how the other acids affes oy 
arſenic or its oxide. A mixture of arſenic with nit, 55 
put into a red hot crucible, gives a ſmart detonatiag: Jout 
the nitric acid calcines and burns the ſemi-metal, Th " 
fixed alkali, which was the baſe of the nitre, and * 
oxidated arſenic, combined in part with the fixed a 5 od 
kali, are found in the crucible after the operation. il. 
A mixture conſiſting of equal parts of oxide of x; "A 
ſenic and nitre, diſtilled in a glaſs retort, gives ſri 11 
of nitre in very red vapours. The acid cannot u Gan 
. condenſed till a little water be put into the ball of th "po 
- retort, which gives it a blue colour. Beccher, Stall * 
and Kunckel, have deſcribed this operation. Macqua Ks 
repeated it with care; and on examining the refidue ay noni. 
which thoſe chemiſts had made no mention, foundi "Ip 
to be a peculiar neutral falt, and has given it the nant many 
of arſenical neutral ſalt ; it ſhould be called arſenut thera 
of potaſh, When this ſalt is diſſolved in water, uy. 
the ſolution evaporated in the air, it gives very regu . n 
cryſtals in tetrahædral priſms, terminating in pyramiſ 5 an 
with four equal faces. The form of the cryſtals ſoms * 


times varies. d; 

When arſeniate of potaſh is expoſed to fire, it eiii unt ., 
melts, and remains in a ſtate of fuſion without bei this fa 
alkalized, and without loſing any part of its arlen 
by volatilization ; from air it ſuffers no ſenſible alts bowl 
ration, It is much more ſoluble in water than putt 


oxid 


oxide of arſenic; and more of it diſſolves in hot than 


a cold water. | 
igt None of the acids decompoſe it pure ; but what 
they cannot effect pure, they perform by double af- 
day. If a ſmall portion of ſulphate of iron or mar- 
/ vitriol be mixed with a ſolution of this ſalt, a 
0 double decompoſition and a double combination fol- 
Th low. The ſulphuric acid forſakes the iron in order to 
i omdine with the potaſh, and the arſcnic Acid is ſepa- 
41 rated from the alkali, and combines with the iron ox- 
ide. Combuſtible matters decompoſe arſeniate of pot- 
* ah with great energy. 
put The oxide of arſenic likewiſe decompoſes nitrate of 
1 It by diſtillation, forming with its baſe, arſeniate of ſo- 
th da, which, according to Macquer, is very little different 
ai bon arſeniate of potaſh, and cryſtallizes preciſely in the 
"I ame manner. This oxide acts in the ſame way on am- 
* moniacal nitrate, and combines with its baſe to conſti- 
t 


tute ammoniacal arſeniate. It was thought that a great 
many precautions were neceflary in performing this 
operation, becauſe in cloſe veſſels ammoniacal nitrate 
detonizes by itſelf : but M. Pelletier has proved that 
even ſeveral pounds of it may be made together with- 
out any danger. Macquer's diſcovery of the arſeniacal 
neutral ſalt led the way to the diſcovery of the arſenic 
acid; for that illuſtrious chemiſt obſerved and aſſerted 
that the oxide of arſenic ated the part of an acid in 
this ſalt. But it is to Scheele, as we ſhall hereafter 
mention, that we are really indebted for an accurate 
knowledge of theſe combinations, 
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Oxide of arſenic does not decompoſe alkaline my. 


liab 

riates. Like arſenic itſelf, it ſeparates ammoniac frop hav 
ammoniacal muriate, but not without great difficulty, ſe 
The action of combuſtible mineral matters on a, pro 
nic has not yet been examined. It appears that the A 
oxide of this metal may be reduced by hydrogenoy WM oy 
gas, which has more affinity than arſenic with oxigen, WW uit 
or the baſe of vital air. - rate 
Oxide of arſenic combines very readily with on. 
phur. When theſe two ſubſtances are melted together [2000p 
they form a yellow or red volatile body, the taſte L erie 
which is rather weaker than that of pure oxide of ar, þofo, 
nic, but which is not more ſoluble in water than or an 
ſubſtance. This yellow ſulphurated oxide of ug hard 
nic has been called faftitious orpin or orpiment : WW rota! 
cryſtallizes in tetrahedral figures like vitreous oxi erat 
of arſenic. When red, it is called realgal, reahs produ 
factitious rizigal or red arſenic. The name whid Th 
we give to this compound is red ſulphurated u reſted 
ide of arſenic, Some chemiſts have imagined it happe 
differ from the yellow or orpiment, only in contain The n 
more ſulphur ; but Bucquet has ſhown, that the cowl ill r 


pound of ſulphur and oxide of arſenic becomes vs le 
after being melted ; for to expoſe orpiment to a pre the art 
ſtrong heat is all that is neceflary to make it paſs im analog 
the ſtate of rea/gar. I am convinced that realgu i ted m. 
far from being ſo volatile as orpiment ; for when in dil; 
mixture of oxid of arſenic and ſulphur is ſublimata vith o 
in a matraſs, red inflated laminz are found at the ic aci 
tom, which appear evidently to have been meltes 
There is no difference between artificial orpiment a 


realgar, and the ſame ſubſtances natural. They & 
ON lab 


it in 
be all 
upon 
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[able to be decompoſed by lime and the alkalis, which 
have a greater affinity with ſulphur than the oxide of 


lty, arſenic has: yet this oxide, like the acids, poſſeſſes the 
arſe property of decompoſing alkaline ſulphures. 
t the All the properties of the oxide of arſenic concur to 


now WY how, that when this metallic combuſtible matter is 
rene united with the baſe of vital air, it acquires the cha- 
racter of a ſaline ſubſtance : The theory which we laid 
fu. down, when treating of ſalts in general, is therefore con- 
the, WW armed by theſe facts. Macquer, in his valuable diſco- 
e Vveries concerning Meniate of potaſſi, obſerved, as was 
a before mentioned, that oxide of arſenic ated the part 
tu of an acid in the compoſition of that ſalt : but it was 
ar WY hard to conceive, how that oxide, when diſſolved in 
': 1 potaſh without any intermedium, could differ ſo conſi- 
x derably from the combination of the ſame ſubſtances 
produced by decompoſing nitre with oxide of arſenic. 
bi The diſcovery of the oxigenated muriatic acid ſug- 
| 0-88 reſted to Scheele, that ſomething analogous might 
it 08 happen when nitre was diſtilled with oxide of arſenic. 
nu The nitric acid, he imagined, ſeized what phlogiſton 
can ſtill remained in the oxide; upon which the oxide 
| ral s left in the ſtate of the peculiar acid which we call 
ren the arſenic acid. He prepared this acid by a proceſs 
i 2n21ogous to that by which he produced the oxigena- 
ted muriatic acid. One part of that proceſs conſiſted 
in diſtilling a mixture of the oxigenated muriatic acid 
vith oxide of arſenic. According to him, the muria- 
ic acid then ſeizes the phlogiſton of the oxide, leaving 
it in the ſtate of an acid. The arſenic acid may 
be alſo prepared by diſtilling fix parts of nitric acid 
upon one of its oxide. The acid gives out a good deal 
1 of 
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of nitrous gas; and the oxide of arſenic aſſumes the cha 
racter of an acid. It muſt be expoſed for a conſiderable 
time to a ſtrong heat, in order that the ſuperfluoug nj. 
trous gas may be diſengaged. 

What happens in theſe operations is conſiderably in 
favour of the modern doctrine. In fact, on one hand, 
one can ſcarce agree with Stahl in acknowledging the 
exiſtence of phlogiſton in oxide of arſenic ; and again, 
nothing can be more natural than the manner in which 
the modern doctrine repreſents this oxide as paſſing 
from an oxide to an acid, by the Fnfluence of ſpirit 
of nitre, or the oxigenated muriatic acid. Oxide of 
arſenic appears to have a great affinity with oxigene, 
when it is not already ſaturated with it. When diſti 
led with the nitric, or the oxigenated muriatic acid, it 
deprives either of theſe acids of its oxigene. The 


more oxigene it contains, the nearer does it approach this ac 
in nature to ſaline ſubſtances ; and, when fully ſaturs perm 
ted, it acquires all the diſtinguiſhing properties of acids; WiſWeuint 
which, as we have ſhown above, are nothing but com- M. P. 
buſtible matters combined with oxigene, which com- nonia 
municates to them their ſaline properties. From this cal art 
theory it may be eaſily underſtood why oxide of arle- by he: 
nic, when not ſaturated with oxigene, but ſimply ox Wt the 
dated by fire, does not form arſeniate of potaſh; and and ſo 
why it never compoſes that ſalt till after being pren- Ber 
ouſly treated with the acids which it decompoſes, by varies 
depriving them of their oxigene with the help of heat. WWt:llic | 

The arſenic acid is very different from common me f. 
oxide of arſenic. Its ſapidity is ſtronger, Fire fixes in its 
it; and this proceſs is employed to ſeparate it entirely ¶ reo 
from any remainder of oxide of arſenic which it may Wc z, 
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lil retain. It is doubtleſs by acquiring the properties 
of an acid that oxid of arſenic becomes of a fixed na- 
re when combined with the ſulphuric acid. The 
arſenic acid melts into a tranſparent glaſs : it com- 
nunicates its fuſibility to earthy matters; and it even 
zypears capable of corroding glaſs. It communicates 
; faint red tinge to blue vegetable colours. I have 
obſerved, that, when expoſed to the air, it loſes its 
tranſparency, waſtes away in ſcaly fragments, which 
ze generally pentagonal, and gradually attracts moiſ- 
ture. It diflolves in two parts of water: It combines 
readily with lime, —and with barytes and magneſia, but 
with more difficulty. With the alkalis it forms neu- 
tral ſalts, which, according to Bergman, are decompo- 
ſed by lime. The ſame chemiſt informs us, that ba- 
rites and magneſia have likewiſe a greater affinity with 
this acid than the alkalis : but a great many more ex- 
periments muſt be made before we can be fully ac- 
quainted with all the properties of the arſenic acid. 
M. Pelletier prepared this acid by decompoſing am- 
moniacal nitrate with oxide of arſenic. The ammonia- 
cal arſeniate thus formed was deprived of its ammoniac 
by heat; and after it had been for ſome time expoſed 
to the action of fire, the arſenic acid remained pure 
and ſolitary in the bottom of the retort. 

Bergman obſerves, that the ſpecific gravity of arſenic 
nries from that which diſtinguiſhes it in the me- 
tallic ſtate, to that which belongs to it when an acid: 
The following are the gravities which he aſcribes to it 
in its various modifications: regulus of arſenic 8, 308: 
ntreous oxide of arſenic 5,000 : white oxide of arſe- 
ue 3,706 : arſenic acid, 3, 391. 

_—_ Arſenic 
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Arſenic is made uſe of in ſeveral of the arts, my 

_ eſpecially in dyeing. Arſeniate of potaſh is likewif 
uſed ; and M. Baume has long manufaQured it for the 
purpoſes of the arts. 

The facility with which oxide of arſenic diflolvesin 
water or any aqueous fluid, renders it a very danger. 
. ous poiſon. The following ſymptoms appear when; 
perſon has taken this poiſon : His mouth becomes dr, 
his teeth are ſet on edge, and his throat contradted; he 
has an involuntary ſalivation, and an acute pain in hj 
ſtomach : he feels an extreme thirſt, and nauſeas and 
vomits ſlimy bloody matters : he feels at the ſame tine 
very intenſe colic pains ; his body is bedewed with: 
cold ſweat, and he is agitated with convulſions. Thek 
ſymptoms are ſoon followed by death; and oxide d 
arſenic is known certainly to have been the cauſe, by 
examining the aliments in which it is ſuſpected to han 
been given. The preſence of the poiſon is deterni. 
ned by drying part of thoſe aliments, and throwingi 
on burning coals : if impregnated with arſenic it ex 
hales a white ſmoke, having a ſtrong ſmell of garlic. 

It was formerly the practice to make perſons poiſon: 
ed with arſenic drink milk, or ſome mucilaginous l. 
quid or mild oil, with a deſign to relax the viſcera, ans 
to diſſolve and carry off moſt of the arſenical poiſon. 


Navier, a phyſician at Chalons, who has laboured u 


diſcover ſome remedy capable of counteraCting tht 
poiſonous effects of oxide of arſenic, has found a mat 
ter which combines with this ſubſtance in the humid 
way, ſaturates it, and almoſt totally diveſts it of its cat 
ſticity. That ſubſtance is calcareous or alkaline fu 
phure ; and this ſulphure is ſtill better for the purpot 
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it be impregnated with a little iron. A ſolution of 
oxide of arſenic decompoſes ſulphures without exhaling 
any ſmell : the oxide combines with the ſulphur to 
form orpiment, entering at the ſame time into union 
with the iron, if the ſulphure contain any. Navier 
preſcribes a dram of liver of ſulphur in a pint of water, 
to be taken in glaſſes, or five or fix grains of dry ſul. 
phure of potaſh in pills, with a glaſs of warm water 
above each pill. When the firſt ſymptoms are remov- 
ed, he recommends the uſe of ſulphureous mineral 
waters. From his own experience he informs us, that 
they have very happy effects in removing the tremors 
and paralytic affections, which are the uſual conſe- 
quences of taking arſenic, and end in conſumption and 
death, Navier likewiſe approves of the uſe of milk, 
becauſe it diflolves oxide of arſenic as well as water ; 
but diſapproves of oils, becauſe they do not diſſolve it. 


CHAP. 


CHAP. VI. 


Of Melybdena, and the Molybdic Acid. 


E give the name of molybdena to a new ſemi- 

metal diſcovered by M. Hielm, which is ob. 

tained from the mineral ſubſtance known by the ſam: 
name. This ſubſtance is not to be confounded with 
common lead ore, plumbago, or the matter of the black 
"pencils uſed in drawing, which is at preſent known u- 


der the peculiar name of carbure of iron. The col be ab 


founding of theſe matters has produced that contrarie WW" Hiel 
which appears in the reſearches of all the chemiſts who elf. 
have examined them, from Pott to Scheele. It is tobe K. P; 
obſerved, that carbure of iron or plumbago is much action 
more common than molybdena, of which there are but N mol 
a very few ſpecimens in the cabinets of the curious; _ 

utinat 


and that therefore the experiments of chemiſts, excep 
| " thok 
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oſe of Meſſrs Quiſt and Scheele, have been almoſt al. 
ways made on the former. 


ther by external appearance. Molybdena, however, 
ls rather more greaſy than the other ſubſtance : it 
nfiſts of hexagonal ſcaly laminæ of various ſizes, and 
arce adhering together. It ſpots the fingers, and 
cares bluiſh or filver grey marks upon paper. When 
duced to a powder, —which, however, its elaſticity 
enders difficult to be done—the powder is bluiſh : it 


es, nor has a granulated contexture like plumbago. 
&-heele's proceſs for pulveriſing ore of molybdena was, 
throw a little ſulphate of potaſh into a mortar toge- 
her with this ore, and afterwards to waſh the powder 
ith warm water, which carried off the ſalt, leaving 
he ore pure. The analyſis of this ore, effected in va- 
ous ways, ſhows it to be a compound of ſulphur with 
Ne ſemi-metal which we are conſidering : but it is very 


mi. | 

cult to obtain the ſemi-metal ſeparate. The illu- 
ame ious Scheele could not reduce this metallic oxide, 
ri cher with black flux and coal, or with borax and coal, 


r with oil. Bergman informs us, that M. Hielm was 
ore ſucceſsful, and obtained ſo much of the metal as 
d be able to diſtinguiſh its properties; but ſince that, 
, Hielm has publiſhed nothing concerning the matter 
imſelf. 


M. Pelletier, in his experiments concerning the re- 


o be 
ch dtion of the oxide of molybdena, and the nature of 
due molybdic acid, could never obtain a lump of mo- 


bdena; what he obtained was a friable, blackiſh, ag- 
lutinated matter, of a metallic luſtre : through a mag- 
nifier, 


It is very difficult to diſtinguiſh the one from the 


nay be cut with a knife; it does not break into pie- 


— — . 


into a white volatile oxide, which, like oxide of ant. 
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nifier, it appeared to conſiſt of ſmall, round, grey, ed i 
ſparkling grains, which M. Pelletier takes to be the 
metal, or pure molybdena. Manganeſe has never ye 
been obtained in any other form but that of ſmal 
grains. The following are the properties which this 
metal has been found to poſſeſs. It is grey, and con 
fiſts of ſmall agglutinated brittle grains, which are ven 
infuſible. When heated in the air, it is converted 


mony, cryſtallizes by ſublimation, into ſparkling need. 
led priſms. This oxide becomes acid when it is ſuper 
faturated with oxigene, forming that ſaline produd 


which is ſo well known from Scheele's reſearches. The Th 
nitric acid eaſily calcines molybdena, converting it in WA vith 
to a white oxide, or even into the molybdic acid. Os ud t 
ide of molybdena becomes blue and ſparkling when iti Ser 
reduced to a metallic ſtate. Alkalis, with the help of {A on chi 
heat, oxidate and diffolve this metal. It may be mixe the m 
with lead, copper, iron, and ſilver; the mixtures thu vous 
made up are granulated, greyiſh, and very friable Thi 
Laſtly, in union with ſulphur, it forms ſulphure of 9 niner 
lybdena; a compound which is entirely the ſame with The 
the ore of this metal, improperly known by the name molyb 
of molybdena and potelot. As this laſt is the ore Vith t 
which Scheele made his experiments, and as it wi "ito e- 
from this mineral, which is much better known thai ind c 
the metal which it contains, that he prepared tit acid, | 
molybdic acid, we ſhall examine its properties moſt lic ſta 
particularly. duded 
When native potelo?, or ſulphure of molybdena, is ee. 
On 


poſed to fire in an open veſſel, it exhales ſulphur, and 
evaporates almoſt totally in white ſmoke, When heat 


| 
el 


ter wi 
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ed in 2 ladle with the blow-pipe, it gives out the ſame 
moke; which is condenſed into yellowiſh cryſtalline 
minz, and aſſumes a blue colour when brought into 


contact with combuſtible bodies. M. Pelletier, upon 


calcining ſulphure of molybdena in a crucible, with 
another crucible covering it, obtained white ſparkling 
needled cryſtals, reſembling that matter which is call- 
ed filver flowers of antimony. This ſubfmated oxide 
of molybdena poſſeſſes all the diſtinguiſhing charac- 
teriſtics of an acid; but this would be too tedious and 
too expenſive a proceſs for the preparation of the mo- 
Iybdic acid. 

The ſaline earths and the fixed alkalis, when melted 
with ſulphure ef molybdena, diflolve both the ſulphur 
and the metal. 

Several of the acids produce remarkable alterations 
on this ore. The ſulphuric acid, concentrated, reduces 
the metal to an oxide, giving out a quantity of ſulphu- 
teous acid by the way of ebullition. 

The muriatic acid has no power of acting on this 
mineral, 

The acid of arſenic, when diſtilled with ſulphure of 
molybdena, 1s robbed of its oxigene, which combines 
with the ſulphur to form ſulphureous acid, volatilizes 
into orpiment with the remaining part of the ſulphur, 
and changes part of the molybdena into molybdic 
acid, leaving, however, moſt of it ſtill in the metal- 
lic ſtate. From this experiment M. Pelletier con- 
duded, that molybdena is in the metallic ſtate in its 
ore. 

On diſtilling zo ounces of nitric acid, diluted in wa- 
ler with an ounce of molybdena at 5 different times; 

that 


e 
— 
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that is, 6 ounces of the acid at a time, a great quai !! d 
of nitrous gas is diſengaged, and there remains in beat 
retort a white powder ; which muſt be waſhed with: 1 
ſufficient quantity of cold diſtilled water, in order FH ved 
carry off what remains of the extraneous acid, aui bis 
ſoluble in cold: fix drams and an half of pure molybd redd 
acid remain after this edulcoration. Scheele, to v ap 
we owe this diſcovery, gives it as his opinion, that ö H V 
nitric acid on this occaſion ſeizes the phlogiſton, a 
flies off in red vapours. It likewiſe burns the ſulphy 
of the molybdena; for which reaſon, the water uſed 
waſhing the acid of molybdena contains ſulphuric acl 
which may be obtained by evaporation in a concenty 
ted ſtate, ſtill retaining, however, a little molybdem i 
ſolution : this ſubſtance communicates to the eva 
ted liquid a ſparkling blue colour. My opinion is, tha, 
in this inſtance, and in all others in which nitric add 
being diſtilled on any ſubſtance, reduces it to an acid 
the nitric acid is decompoſed ; and that the diſengays 


ment of the nitrous gas, and the formation of the lu . 
phuric and the molybdic acids, are owing to the a 11 
igene of the nitric acid being ſeparated and fixed int uon e 
molybdena. ben 
The molybdic acid obtained by the ſame procelsi nb 
in the form of a white powder; its taſte faintly adl wire 
and metallic. When heated in a ladle with the bd ia 
pipe, or in a crucible with acceſs of air, it is volatiliat ws 
in a white ſmoke, which condenſes into needled c * 
ſtals, and part of it fixes on the ſides of the en 3 
cible. Even after edulcoration it retains a portion * 


ſulphureous acid: which may, however, be comple 


N 
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y diſengaged from it by the application of a ſtrong 
heat. 5 

This acid is ſoluble in boiling water; Scheele diſſol- 
ved a ſcruple of it in 20 ounces of water. The taſte of 
this ſolution is ſingularly acid, and almoſt metallic : it 
reddens tincture of turnſole, decompoſes a ſolution of 
ſoap, and precipitates alkaline ſulphures, or livers of 


ſuphur : it becomes blue, and loſes its conſiſtency when 


expoſed to cold. 

The concentrated ſulphuric acid, with the help of 
heat, diſſolves a large proportion of the molybdic acid. 
This ſolution, when cooled, becomes thick, and aſſumes 
a beautiful colour. Theſe two phænomena may be 
cauſed to diſappear by heating; but they appear again 
when the liquor is again cooled. If this combination 
be expoſed to an intenſe heat in a retort, the ſulphuric 
acid will volatilize, leaving the molbydic acid dry in 
the bottom of the veſlel. 

The nitric has no power of acting on the molybdic 
acid, | 

The common muriatic acid diſſolves a large propor- 
tion of it. This ſolution affords a deep blue reſidue, 
when it is diſtilled to dryneſs : the reſidue, if urged 
vith heat, is ſublimed, and one part of the ſublimate is 
white, the other bluiſh. The ſublimate is liable to de- 
lquiate, and tinges metals: the muriatic acid is oxi- 
genated when it paſſes into the receiver. It is eaſy to 
conceive, that in this operation the muriatic acid de- 
pnves the molybdic of part of its oxigene ; and of con- 
quence part of the molybdic acid paſſes into the ſtate 
or molybdena. 


The 
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The molybdic acid, with the help of heat, decon, } 
poſes the alkaline nitrates and muriates, by diſeng, 
ging their acids, and combines with their baſes to form 
neutral ſalts ; the properties of which Scheele has ng 
fully examined. This acid likewiſe diſengages the cu. 
bonic acid from the three alkalis, and forms neutm 
ſalts with their baſes. 

Though Scheele does not make us acquainted wit 
all the properties of theſe neutral ſalts, to which w. 
give the names of molybdates of potaſh, of ſoda, of an 
moniac, fc. ; yet he takes notice of three of then, 
which may be uſed as general characteriſtics. He hy 
obſerved, 1. That fixed alkali renders the molybdicz 
cid more ſoluble in water. 2. That the ſame {| 
| hinders the molybdic acid from being volatilized by 
heat. 3. That molybdate of potaſh is precipitated by 
cooling in ſmall granulated cryſtals; and that it may 
alſo ſeparated from its ſolvent by the ſulphuric and tht 
muriatic acids, 

The molybdic acid decompoſes barytic ſulphate and 
nitrate. The barytic molybdate formed on theſe oc 
ſions is ſoluble in water. 

The molybdic acid appears to decompoſe ſulphated 
potaſh in part; and diſengages from it by a ſtrong heat 
a little ſulphuric acid. 

The molybdic acid diſſolves ſeveral metals, and & 
ſumes a blue colour, in proportion as it gives up 
them a part of its oxigene. It precipitates various Ws 
tallic ſolutions, &c. M. Klaproth has found it in col 
bination with lead, in the yellow ſpathoſe ore of lead. 


C HA 


OC H K VIII. 


Of Tung ſten, and the Tunſtic Acid. 


HAT mineral which the Swedes call tung/ten, and 
to which ſeveral naturaliſts, and particularly 
Bergman in his Sciagraphy, have given the name of 
ponderous ſtone, lapis ponderoſus, has been confidered by 
Cronſtedt as an iron ore, and has received from him 
the denomination of ferrum calciſorme, terrd quadim 
mognits intime mixtum. Moſt of the German natura- 
iis have reckoned it among the tin ores, under the 
name of white tin cryſtal, or zinn.ſpath ; and in almoſt 
ul cabinets of natural hiſtory it is ranked as a kind of 
tin, | 
No ſtrict analyſis of this mineral had been made be- 
ſore Scheele attempted it. That chemiſt, on exami- 
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ning this pretended tin ore, diſcovered it to conſiſt of 4 
peculiar acid in combination with lime. Bergman 
made a ſeries of experiments on this matter with the 
fame reſults. This diſcovery was made in the ven 
1781. Thoſe two Swediſh chemiſts were induced, 
from an examination of the properties of this miner, 
to think the acid which they found it to contain of x 
metallic nature. 

Since that period, Meſſrs D*Elhuyar of the Royal 
Society of Biſcay, M. Angulo of the Academy of va. 
ladolid, and M. Crell, have repeated the Swediſh che. 
miſts experiments with the ſame reſults. From wha 
we have already ſaid of this natural ſalt and its acid, 
the reader will have perceived, that what the Swede 
call !#ng/ten, is a ſalt formed by the union of the tu 
ſtic acid with lime: we apply the name tung ſten to 
the metal which appears to be the baſe of the acid, 
calling this ſpecies of ore native tunſtate of lime. 

Meſſrs d'Elhuyar of the Biſcayan Society, have di 
covered, that wolfram, which was formerly thought u 
be a poor ore of iron, is a combination of the tunſic 
acid with iron and manganeſe. They have obtained: 
peculiar regulus of this mineral. The wolfram which 
they have analized was from the tin-mine of Zinwalde. 
It appears in compreſſed hexahædral priſms ; it has the 
metallic luſtre ; its fracture is foliated; and it may be 
cut with a knife. It contains in the hundred weight 
22 parts of black oxide of manganeſe, 12 of oxided 
iron, 64 of tunſtic acid, and 2 of quartz. Native tut 
ſtate of lime from Schleckenwelde in Bohemia contaits 
according to thoſe gentlemen, 68 pounds of tunſtic ac 
and zo of lime. 
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guch are the two known ores of the new ſemi-· metal 
which we call tungſten. Meſſrs d'Elhuyar melt- 
-4 one part of wolfram with four parts of carbo- 
nate of potaſh ; they lixiviated this mixture; the 
water diſſolved the tunſtate of potaſh ; and with the 
nitric acid they precipitated the tunſtic acid in a 
yellow powder. This precipitate, when put into a 
gucible with charcoal, and urged with fire, afforded a 
metallic button, conſiſting of a number of ſmall friable 
-lobules. The following are the properties which they 
obſerved in this new ſemi-metal : Its ſpecific gravity 
was conſiderable, but never above 17.6; it appeared 
to be very infuſible, even more ſo than manganeſe ; it 
was inſoluble in the three ſtrongeſt acids, and even in 
ke nitro-muriatic acid; it entered readily into combi- 
ration with ſome metals, particularly with iron and ſil- 
rer, on the pr: perties of which it produced a ſingular 
change : it was eaſily reduced to an oxide, and its ox- 
ice was yellow, but changed to blue when expoſed to 
heat, and was inſoluble in acids, but ſoluble in alkalis, 
nd remained diſſolved in water, when triturated with 
t, in imitation of an emulſion. Though ſome of theſe 
clatacteriſtics be analogous with thoſe of molybdena, 
2 Bergman and Scheele had before obſerved in their 
experiments on the molybdic acid; yet, taken all to- 
zether, they may be allowed to diſtinguiſh tungſten as 
2 peculiar ſemi- metal. But many more experiments 


dan have yet been made are neceſſary to make us ful- 


7 acquainted with its properties. Thoſe chemiſts who 


bare turned their views to this object, have made many 
more experiments on native tunſtate of lime than on 
he ſemi-metal obtained from it by Meſſrs d'Elhuyar. 
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2 order to give a full account of their diſcoveries con- 
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cerning this mineral, it will be neceſſary for us to in. 
ſiſt for ſome time on its properties. 


| 

Native tunſtate of lime is ſtill but very ſcarce. It i; 4 
found in the iron mines of Bitſberg, and in the tin. of 
mines of Schleckenwalde in Bohemia; and moſt of the op 
white tin cryſtals of Sauberg, near Ehrenfriendersdot ſev 
are tunſtate of lime. Beſides, on aſſaying the white tin thr 
cryſtals preſerved in cabinets, in a way which we ſhall tral 
deſcribe, we find among them ſome ſpecimens d nia 
this ſubſtance, which were not before ſuſpected to he yell 
ſuch, nue 
Tunſtate of lime ſuffers no ſenſible alteration fron the 
heat: the action of the blow. pipe makes it decrepitate fou 
and fall into duſt, but does not melt it. A blue flame thre 
gives it a faint colour; but nitre diveſts it of that co. pure 
lour. | emp 
Boiling water has no power of acting on this metal ate. 
lic falt in powder; and it is abſolutely infoluble. Ie cf 
action of air, earths, the ſalino-terrene ſubſtances, and chal 
the cauſtic alkalis on this ſalt, has not yet been attend WW acid 
ed to, the 
When the ſulphuric acid is heated and diſtilled on WW {cizi 
tunſtate of lime, it paſſes without ſuffering any altem: tra 
tion; the reſidue aſſumes a bluiſh colour; when led b. 
viated in boiling water, it affords a little calcareow lt vic 
ſulphate ; which proves that this ſubſtance contam tie | 
lime, and that the ſulphuric acid decompoſes but a π id 
ſmall part of it. IS pre 
The weak nitric acid acts on this ſalt with the hep brm 


Viate | 


of heat, but without producing any diſcernible eller 
veſcence. This acid communicates to it a yellow (> ſic a 
our, by which it is . from real tin ore, and 
decompoe 
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decompoſes it by abſtracting the lime. About twelve 

rts of nitric acid in the ſtate of common aquafortis, are 
required to effect the entire decompoſition of one part 
of calcareous tunſtate. Scheele, in performing this 
operation, applied the nitric acid, not all at once, but at 
ſeveral different times. After obſerving the action of 
three parts of the weak nitric acid on one of this neu- 
tral ſalt, he poured upon it two parts of cauſtic ammo- 
mac; the powder which the weak nitric acid turned 
vellow was rendered white by the alkali : he conti- 
nued to apply the acid and the alkali ſucceſſively till 
the calcareous tunſtate was entirely diſſolved. From 
four ſcruples which he ſubjected to this proceſs he had 
three grains of a reſidue, which appeared ro him to be 
pure ſiliceous earth. On precipitating the nitric acid 
employed in this operation by pruſſiate of potaſh, and 
afterwardy by potaſh, he obtained two grains of pruſſiate 
of iron, or Pruſſian blue, and fifty-three grains of 
chalk»:* the ammoniac being combined with the nitric 
acid afforded an acid precipitate. In this experiment 
the nitric acid decompoſes the calcareous tunſtate by 
leizing the lime; and the tunſtic acid thus ſeparated is 
atracted by the amoniac. The ammoniacal ſalt form- 


which has a greater affinity with the ammoniac than 
the ammoniac has with the tunſtic acid. This laſt 
acid being much leſs ſoluble than ammoniacal nitrate, 
1s precipitated gradually, as it is left at liberty, in the 
orm of a white powder. That powder muſt be lixi- 
vated with cold diſtilled water, in order that the tun- 
lic acid may be obtained very pure. 


T z This 


ed by this laſt ſolution is decompoſed by the nitric acid, 
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This acid may likewiſe be obtained by a differ 
proceſs, which Scheele employed with the ſame ſys, 
ceſs. One part of native calcareous tunſtate in ponde 
with four parts of carbonate of potaſh are melted toge. 
ther in an iron crucible; the maſs is lixiviated vi 
twelve parts of boiling water; nitric acid is pouret 
upon it till it ceaſe to efferveſce ; it is again melts 
with four parts of carbonate of potath, and again li 


viated with water, and treated with nitric acid till gr 
ceaſe to efferveſce: there now remains nothing but; the 
little ſiliceous earth, all the tunſtic ſalt being de gu 
compoſed, In fact, during the fuſion, the potahj 18 
united with the tunſtic acid, forming with it a pecy. ob 
liar neutral falt ; while the carbonic acid, combining for 
with the lime, converts it into chalk. When the the 
melted maſs is lixiviated, the water diſſolves the tur. , 
ſtate of 'potaſh, which is much more ſoluble tha fan 
chalk, and tie chalk remains alone. The nitric aci eqi 
employed after the water diflolves the chalk with & col 
ferveſcence, without affecting that portion of the cal ing 
careous tunſtate which the four former parts of the al - 
kali have failed to decompoſe. At the ſecond open pro 
tion, the ſalt having been completely decompole for 
by the four former parts of carbonate of potaſh, the n of t 
tric acid carries off all the chalk ; ſo that by means d but 
the eight parts of fixed alkali and a little aqualorti in: 
ſucceſſively applied, the principles of the calcareou faſt 


tunſtate are entirely ſeparated ; its acid is united will 
the potaſh, and its lime with the nitric acid. Ot 
precipitating the calcareous nitrate by potaſh, we lean 
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reous tunſtate ſubmitted to the proceſs; all that now 
remains to be done is, to ſeparate the tunſtic acid 
from the fixed alkali. To effect this, the proceſs de- 
{cribed in the former experiment is employed. A ſuf- 
cient quantity of nitric acid is poured into the lixi- 
vium of the melted mixture of tunſtate of lime with 
carbonate of potaſn: The lixivium becomes tur- 
bid, and thickens 3 becauſe, as the nitric acid has a 
greater affinity than the tunſtic with the fixed alkali, 
the tunſtic acid is precipitated in powder, while the li- 
guor [till retains the nitre in ſolution. The precipitate 
is waſhed with cold water; and the tunſtic acid is then 
obtained pure in the form of a white powder, as in the 


former operation. This proceſs is even preferable to 


the former, as being eaſier, and leſs expenſive. 

The muriatic acid acts on calcareous tunſtate in the 
ſame manner as the nitric acid, decompoſing it with 
equal energy; and as it communicates to it a yellower 
colour, Bergman recommends the uſe of it for aſſay- 
ing and examining this earthy ſalt. 

The tunſtic acid obtained by any one of theſe three 
proceſſes, appears, as we have already mentioned, in the 
form of a white powder. When expoſed to the action 
of the blow-pipe, it becomes yellow, brown, or black ; 
but without melting or being volatilized. It diflolves 


in 20 parts of boiling water. The ſolution has an acid 


taſte, and reddens tincture of turnſole. 

The tunſtic acid appears to form with barytes a ſalt 
which is abſolutely inſoluble in water; with magneſia 
it forms another ſalt ſcarcely ſoluble. 

When 
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When a ſolution of this acid is poured into lime g,, 
ter, it produces a ſmall portion of precipitate, whig 
may be conſiderably increaſed by applying hey. 
Scheele thinks this precipitate to be regenerated calc. 
reous tunſtate. | 

The tunſtic acid, when ſaturated with potaſh, 3 
fords a falt, which is precipitated in very ſmall cry 


- tals, the form of which is not certainly known, Schecke 
ſays nothing of the combination of this acid wit 


ſoda. According to him, it forms with ammoniac : 
falt in ſmall needles. When this ammoniacal tunſtate 
is expoſed to heat in a retort, the ammoniac elcapez, 
and the tunſtic acid remains in a dry yellowiſh pon. 
der: the ſame falt decompoſes calcareous nitrate 90 
form tunſtate of lime. 

When the tunſtic acid is heated with the ſulphuri 
acid, it aſſumes a bluiſh colour; with the nitric andthe 
muriatic acids it changes to a citron yellow: it commu- 
nicates a green colour to alkaline fulphure, and pred 
pitates it. Scheele has not determined to what caul:z 
theſe changes of colour are owing. 

That chemiſt, obſerving that the tunſtic acid 1 
eaſily coloured by combuſtible bodies, as alſo that 
like borax, it communicates a blue colour to . 
treous fluxes, heated this acid with lintſeed oil in 
crucible : but he obtained no metal by this procels, 
only the acid was blackened. Bergman, however, 
concludes from the gravity of this acid being fo cos. 
ſiderable, from its colouring inflammable bodies, and 
from its being liable to precipitation by pruſſiate ©! 
potaſh, or Pruſſian alkali, that it is originally of a 
metallic nature. 
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We have mentioned the proceſs by which Meſſrs 
Elhuyar reduced the tunſtic oxide obtained from 
volfram into metallic globules; and the metallic na- 
ture of this acid can no longer be conſidered as pro- 
plematical. 
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OBALT or cobolt is a ſemi- metal of a white c 
lour, inclining a little to red, of a fine d and \ 
grain, very brittle, and eaſily reducible to powder! pives 1 
the action of a peſtle. In the hydroſtatic balance, onde 
loſes about an eighth part of its weight. Its ſpe prilms 
fic gravity is, according to Bergman, about 7,709. | ually 


cryſtallizes in bundles of needles, arranged one on 
another. | | 

Cobalt has never been found in nature in ap 
and native ſtate ; it is almoſt always in calx, and col 
bined with arſenic or its acid, with ſulphur, vil 
iron, &c. The following are the principal ſpecies 
cobalt, diverſified by variety of combination, as il 


have been arranged by Bergman and Mongez. 
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1. Native cobalt united with arſenic. This is a ſo- 
51, grey, ponderous ore, ſomewhat brilliant and gra- 
lated in its fracture: it gives fire with ſteel, and be- 
-mes black when expoſed to fire. The nitric acid 
ſolves it with efferveſcence ; with the muriatic acid 
+ forms a ſympathetic ink. | 

2. Cobalt in the ſtate of an oxide. This ore, 
which appears to be cobalt oxidated by acids, is com- 
monly of a blackiſh grey colour, ſometimes reſembling 


(ains the fingers; when compact, its fracture exhibits 
roſe-coloured ſpots. Sometimes it reſembles the ſco- 


raliſts to give it the name of vitreous cobalt ore. When 
this ore is pure it contains no arſenic ; but it is often 
mixed with martial ochre, 

3. Cobalt in combination with the acid of arſenic, 

fruers of cobalt, red, roſe-coloured, or coloured like 
zach bloſſoms. The acid of arſenic which Bergman 
and M. Mongez have diſcovered in this ſubſtance, 
gives it its colour. This ore is either in maſſes or in 
powder, or in a ſtriated effloreſcence, or in four. ſided 
priſms, with ſummits of two faces. In fire, it gra- 
dually loſes its colour as the arſenic acid is diſen- 
aged. 
4. Cobalt ore united with iron and the ſulphuric 
acid ; ſpecular cobalt ore. It has been very improper- 
V called ſulphureous cobalt; for it contains no ſulphur, 
but a little of the ſulphuric acid. This ore 1s white 
or grey, very brilliant, and the richeſt of all cobalt 
ores ; it generally gives fire with ſteel. 
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5. Cobalt 


hnp-black, generally friable, and pulverulent. It - 


iz of glaſs ; a circumſtance which has led ſome natu- 


c · 


n 


300 | Of . 


5. Cobalt combined with ſulphur, arſenic, and jr; het 
This mineral bears the name of white or grey alle * 
cre ; it is of a whitiſh grey colour, and cryſtallized z P 


complete or truncated cubes, ſo as to form ſolid figurg In, 


is ſparry and lamellated. On its ſurface it ſomeing C 
exhibits. dendrites in leaves reſembling fern: In mi 
ſtate it is called Init cobalt ore. White cobalt ore cir 
but ſeldom regularly cryſtallized, but its character Mee is 
be always diſtinguithed by its whitiſh grey colour, j co 
ſpecific gravity which is leſs than that of the preceuiſ n 
ſpecies, and the red efloreſcence which almoſt aut n 
appears on its ſurface. bo fu 
In aſſaying cobalt ore, it is firſt pounded and ek | 
ed, and afterwards roaſted to ſeparate the arſenic. M Dam 
cobalt remains in the ſtate of a lighter or deeper T pul 


'of fourteen, eighteen, or twenty-fix faces. Its frat 


oxide: this oxide is mixed with three parts of Height 
flux and a little marine ſalt ; it is melted in a cπ⁹⁰§ eat, 
crucible with the heat of a forge fire: when it is eme 


tirely melred, and the matter perfectly liquid, the Mills, 
cible is then cooled; as it cools, the matter which bade 
contains is gently ſtirred, in order to precipitate Mie wa 


ſemi-metal, which is accumulated in a button at rds a 
bottom of the veſſel. This button ſometimes con mes { 
of two metallic matters, its upper part conſiſting e th 
cobalt, and the under part of biſmuth: a * be ad is! 
with an hammer ſeparates the two. uſed 

Modern mineralogiſts, particularly Bergman and bur 
Kirwan, propoſe the nitric acid for aſſaying cobalt oy The 
That acid diſſolves both iron and cobalt. Theſe ml 
ters are precipitated with carbonate of ſoda, and t 
precipitated cobalt is digolved by the acetous ati non: 
Schelis 
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teffer recommends the melting of cobalt ores with 
bree parts of potaſh and five of powdered glaſs, as a 
od way of determining their colouring power. 
jn operations in the great way, cobalt is never obtain- 
1in the metallic form. After the cobalt ore is pound- 
1 2nd waſhed, it is next roaſted in a furnace which 
minates in a long horizontal flue, ſerving inſtead of 
chimney. In this flue the ſublimated oxide of arſe- 
ic is condenſed . and melted into glaſs, which is fold - 
eo nmerce under the improper denomination of white 
rſenic. If the ore happen to contain a little biſmuth, 
at matter, being very fuſible, falls to the bottom of 
he furnace, and the cobalt remains in the ſtate of a 
rk grey oxide which is called zaffre. The zaftre in 
ommerce is never pure; it is mixed with a quantity 
{pulverized flint, amounting to three times its own 
jeight, When this mixture is expoſed to an intenſe 
at, it melts into a dark blue glaſs, known under the ; 
ame of /malt, This ſmalt is ground to powder in | | 
nls, and diluted in water: the firſt portion which | 
ubſides, being larger grained, is called coarſe azure ; 
he water is decanted off while it is ſtill turbid, and af- | | 
vrds a ſecond precipitate ; it is thus decanted for four 
mes ſucceſſively, and at each time gives a finer precipi- 
te than before; the laſt precipitate is the fineſt of all, 
ad is improperly called azure of four fires. This azure | 
5 uſed in ſeveral of the arts for communicating a blue 
our to metals and glaſſes, &c. | 
The zaffre of commerce, when melted with three 7 
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mu tes its own weight of black flux, a little tallow, and 
d ble marine ſalt, affords the ſemi-metal improperly 


mon n by the regulus of cobalt. It is very difficult to 
reduce 
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reduce zaffre : A great quantity of flux muſt he gy, 
ployed, and care muſt be taken to keep the crucii 
long enough red hot, in order that the matter may hg 
come very fluid and feitie, and in order too that the 
ſcoriz may melt into a blue glaſs : the cobalt is then 
precipitated and accumulated under the ſcoriæ in; 
metallic button. 

When cobalt is (expoſed to fire, it does not melt til 
it becomes very red. This femi-metal is very difficult 
of fuſion, and appears very fixed in the fire : it is ng 
known even whether it would be poſſible to volatilize 
it in cloſe veſſels ; but we know, that when ſuffered 
cool ſlowly, it cryſtallizes into needled priſms, difpoſel 
one over another, and bundled together: as M. Mons 
gez has obſerved, they bear a pretty exact reſemblane 
to a maſs of baſaltes crumbled down into pieces. Al 
that is neceſſary in order to ſucceed in effecting thi 
cryſtallization is, to melt a quantity of cobalt in a c 
cible till it ſuffer a kind of ebullition, and then, taking 
the veſſel out of the fire, to ſet it upon one ſide, as ſoon 
as the ſurface of the ſemi-metal which it contains bs 
comes fixed. This inclination of the veſſel cauſes that 
part of the metal which is ſtill in a ſtate of fuſion t 
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run off, while that which adheres to the ſides of tls - le 
veſſel in a kind of gæode, formed by the cooling of the ole 
ſurfaces of the cobalt, is fringed with priſmatic cf **© 
ſtals piled together. 4 . 


When melted cobalt is expoſed to the air, it is in! 
ſhort time covered over with a dark and duſky pellich h gr 
which is nothing but an oxide of this ſemi- metal duc 
formed by its combination with the oxigene of the a lich 
moſphere. When a large quantity of oxide of cobal tal, 
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yinted, it may be produced more readily by redu- 
ng the ſemi-metal to a powder, and expoſing it in a 
low veſſel under the muffle of a cupelling furnace, 
{ring it conſtantly to change the ſurfaces. This pow- 
r, after being kept red hot for ſome time, loſes its 
cilliancy, gains an increaſe of weight, and becomes 
lack. The utmoſt force of fire is requiſite to melt 
is black oxide of cobalt into a deep blue glaſs. 

Cobalt is tarnithed a little in the air, but ſuffers no 
jury from the attacks of water. This ſemi-metal 
hes not combine with earths, but its oxide unites with 

em by fuſion to form a very fine blue glaſs, which 

o intenſity of fire can render volatile. This property 
f oxide of cobalt renders that ſubſtance very uſeful in 

nting enamels, porcelain, and pottery. 

We know not well in what manner barytes, magne- 
„ and lime act upon cobalt. Alkali diſſolved in wa- 
r produces an evident alteration upon it; but the al- 
rations which it ſuffers from the ſeveral alkalis have 
ot yet been ſufficiently attended to. 

All the acids difſolve this ſemi-metal, but with va- 
ous phznomena, according to the ſtate of the ſemi- 
etal and the ſtate of the acid. 

The ſulphuric acid muſt be concentrated and boiling to 
llolve cobalt. This ſolution is effected in a glaſs phial 
rarctort, When the acid is almoſt totally evaporated - 
lo ſulphureous gas, the reſidue is waſhed ; one part 
it diſſolves in the water, communicating to it a roſe 
fa greeniſh colour; this is ſulphate of cobalt: the 
lidue is cobalt oxidated by the acid, the oxigene of 
lich has entered into combination with the ſemi- 
cal, M. Baume aſſerts, that when the ſulphuric - 
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ſolution of cobalt is ſufficiently evaporated and cooled 
it affords two ſorts of cryſtals; the one fort ſmall, 
white, cubic cryſtals; the other ſpecies, ſquare green. 
iſh cryſtals, ſix lines in length, and four in breadi 
The laſt of theſe he takes to be ſulphate of cobalt; th 
former owe their formation to ſome other metalli 
matters in union with the cobalt. The cryſtals of 
phate of cobalt, which are moſt frequently obtain 
in the form of ſmall needles, and which M. Sage d 
ſcribes as rhomboidal, tetrahædral priſms, terminatin 


in a dihzdral ſummit, with rhombic faces, are lab 


to decompoſition by fire; the reſidue is oxide of cohal 
not reducibe by itſelf. Barytes, magneſia, lime, an 
the three alkalis, likewiſe decompoſe this ſalt, and p 
cipitate the cobalt in a roſe-coloured oxide: 100 grait 
of cobalt diſſolved in ſulphuric acid, afford, when 
precipitated by pure ſoda, about 140 grains of a preg 
pitate; and when precipitated by carbonate of ſoda, if 
grains. This increaſe of weight is owing to the con 
bination of the oxigene of the ſulphuric acid with te 
cobalt; in the ſecond inſtance, the carbonic acid con 
bining with the oxide of cobalt likewiſe contributest 
the increaſe of its weight. 
in water, acts on zaffre, and diſſolving part of it, for 
with it ſulphate of cobalt. | 
The nitric acid diſſolves cobalt with efferveſcen 

with the help of a moderate heat: as the oxigenou 
principle of the acid unites with the cobalt, a quanii 


of nitreous gas is diſengaged. When the ſolution 1s 

turated, its colour is a roſe brown or a bright greet 
when evaporated by a ſtrong heat, it affords nitrate d 
cobalt in ſmall bundled needles. 


This ſalt is de 


0 


The ſulphuric acid, diluteg 


” ls 


* - 
- 
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lable to deliquiate : On coals it boils, but does not de- 
onize, and leaves a.deep red oxide. It is decompo- 
ed by the ſame ſaline intermediates which decom- 
pole ſulphate of cobalt. If, on theſe occaſions, more 
alkali be added than is neceflary to precipitate the 
oxide of cobalt, this laſt ſubſtance is then entirely diſ- 
vlred, and the precipitate diſappears. | 

The muriatic acid does not diſſolve cobalt when 
cold, but with the affiſtance of heat it diſſolves a cer- 
uin portion of it. This acid acts with more vigour- 
on the oxide of the ſemi-metal, forming a reddiſh 
brown ſolution, which, when heated, becomes green. 
When this ſolution is evaporated and highly concen- 
trated, it affords muriate of cobalt, which cryſtallizes 
in ſmall needles, and is very liable to deliquiate. Heat 
communicates to it at the firſt a green colour, and af- 
terwards decompoſes it. 

Aqua regia, or the nitro-muriatic add diſſolves 
cobalt ſomewhat eaſier than the pure muriatic acid, but 
not with ſuch energy as the nitric acid. This ſolution 
has been long known by the name of /ympatbetic ink, 
and is not viſible till it be heated. Writing perform- 
ed with this ink, though inviſible when cold, appears 
when heated of a beautiful ſea-green colour, but diſap- 
pears again when the paper becomes cold. This pro- 


muriatic acid. The nitric acid, which is part of the 
compoſition of aqua regia, ſerves no other purpoſe but 
that of helping to diſſolve the cobalt, and to maintain 
it in ſolution. The green colour which cobalt ink dif. 
plays when heated, and loſes again when it becomes 
cold, was thought to be owing to a metallic ſalt which 
Vol. II. 9 was 


> „ 


perty belongs to the ſolution of oxide of cobalt in the 
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ble will be ſeen to follow; in conſequence of which, 
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was cryſtallized by heat, but when expoſed to the dil 
air, attracted ſo, much moiſture as diffolved it, ag 
made it diſappear : but it has fince been ſhown, that 


ſolution of muriate of cobalt in water aſſumes the fame . 
colour when expoſed to a certain degree of heat, . 

8 The boracic acid does not diflolve cobalt without ax 
8 intermedium ; but when a ſolution of borate of ſod; 1 
is mixed with a ſolution of this ſemi· metal in any one * 
of the before-· mentioned acids, a double decompoſition . 


is effected; the ſoda combines with the acid in which 
the metallic oxide was diffolved, and the boracic ac 
combining with that oxide forms,an almoſt inſoluble 
neutral ſalt, which is precipitated :. on ſeparating the 
ſupernatant liquor by-a filter, the borate of cobalti 
obtained ſeparate. 

Scarce any of the neutral ſalts are liable to be aff 
ed by the action of cobalt. When expoſed to fire with 
nitre, it is reduced to an oxide. Put into a red-hot 
crucible a mixture conſiſting of one part of cobalt vil 
two or three of nitre well dried, no detonation will tak 
place; but ſeveral ſmall ſcintillations ſufficiently diſcert 


part of the cobalt will be found changed into an oxide 
of a lighter or deeper red, and often of a greeniſh co. 
_ Jour. 

| This experiment, and all the reſt which have been 
made on the reciprocal action of nitre and metallic 
matters, . require to be carried farther. Cobalt dos 
not decompoſe ammoniacal muriate. Bucquet pet. 
formed this experiment with the greateſt care, but di 
not obtain a particle of ammoniac. This muſt depend 
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coll WY .. the muriatic acid having fo little power of action 
aj this ſemi- metal. | 
We know not in what manner hydrogenous. gas acts 
pon cobalt. Sulphur combines with this ſubſtance, 
it not without great difficulty: but the alkaline ſul- 
rhures render this combination eaſier. The product 
m artificial ore, with facets of various ſizes, or of a 
fner or a coarſer grain, and of a white or a yellowiſh 
olour, according as the proportion of the ſulphur is 
xreater or leſs. M. Baume, who has given an excel - 
nt account of this combination in his Theory and 
practice of Chemiſtry (vol. 2. page 288 0 297), obſerves, 
tht it may be decompoſed by the acids, and that fire 
not capable of ſeparating all the ſulphur, 

Cobalt in its metallic ſtate is of no uſe; but its oxide 
i uſed to give a blue colour to glaſs, enamel, pottery, ; 
nd porcelain, It is alſo uſed for making ſympathetic 
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or perfectly the ſame with thoſe of muriate of ſoda. 


form. The properties by which it is known ae, 
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ISMUTH, formerly named tin glaſs, is a ſemi-metd 

of a yellowiſh white colour, very ponderous, a 
diſpoſed in large plates. It yields a little to the han 
mer like an elaſtic body, but ſoon breaks into im 
ſpangles, and is at laſt reduced to powder. In 
it loſes one tenth part of its weight. It cryſtallizes i 
to polygon priſms, which are diſpoſed in quadrangui 
ſolids, reſembling the volutes of Grecian architec 


has ſcarce any taſte or ſmell. 
In nature, biſmuth is generally found in a metalli 


ſparkling yellowiſh, colour, ſuch a degree of foitns 


as renders it liable to be cut with a knife, a lamellate 
; ; fo - 


07 Biſmuth. | 309 
form, and a ſtrong tendency to. fuſion. It is uſually 
cryſtallized in triangular plates arranged one above an- 
ather. I have in my poſſeſſion ſome ſpecimens of this 
mi metal, in which its cryſtals are very regular octo- 
hzdrons. Its gangue is commonly quartzoſe. It is 
found at Scala in Neritia, in Dalecarlia, and at Schnee- 
erg in Germany. | 

A number of modern mineralogiſts doubt the exiſt. 
ence of arſenical ore of biſmuth : Some, however, aſ- 
fert it to be chatoyant, and generally arranged in ſmall, 
glittering), light grey laminz : They tell us alſo, that it 
3 almoſt always mixed with native biſmuth and co- 
halt : the reddiſh effloreſcence of the laſt of which ſub- 
ſances is ſometimes obſervable on the ſurfaces of ſpeci- 
mens of biſmuth, 

Sulphureous ore of biſmuth, or native ſulphure of 
biſmuth, which is taken notice of by mineralogiſts, is 
of a whitiſh grey colour, ſometimes inclining to blue, 
vith facets or needled priſms. The luſtre and colour 
ef this ore are the ſame with thoſe of lead ore or gale- 
u: it has almoſt always ſquare facets; but it has never 
o m been obſerved in real cubic fragments: it may be cut 
ich a knife: it is very rare, but found at Baſtnaes i in 
dreden, and at Schneeberg in Saxony. ; 

Cronſtedt ſpeaks likewiſe of an ore of martial biſ- 
muth, which he ſays is found in cuneiform ' ſcales at 
Lonſberg in Norway. | 

Laſtly, biſmuth is ſometimes found in the ſtate of an 
aride. It is then in the form of a granulated efflo- 
relcence, and of a greeniſh, but never of a red colour, 
on the ſurface of biſmuth ore. Mr Kirwan thinks 
lis oxide to be biſmuth combined with the carbonic 
Ta: — weit. 
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| acid. Some mineralogiſts aſſert, that there is a f 


| volatile, it-muſt be melted as quickly 25 poſſible; ng 


_ vioufly broken, upon it while burning; the biſmut 
. melts and runs into the pit, where it is moulded ing 


and runs through the pine into a cavity in the car 
The liquid biſmuth is drawn from this reſervoir, al 


light: it is extzemely fuſible; and melts long bes 


ſurface is ſoan covered with a pellicle, which chang 


of biſmuth. By calcining nineteen drachms of biſmul 
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phate of native biſmuth mixed with this calx, - 
The proceſs for aſſaying biſmuth ore conſiſts in ad 

ing it in a crucible by a moderate heat, with the 

of a certain quantity of reducing flux. As biſmuth 


the beſt way of performing this enen is in c 
veſſels, as Cramer recommends. 

It is equally eaſy to melt biſmuth ore in the grey 
way. Dig a pit in the earth; cover it with billety 
wood; ſet fire to the wood, and throw the ore, ph 


an orbicular cake. In ſome places the trunk of a pin 
is laid on one fide and hollowed, then covered jil 
wood; the wood is kindled, and the biſmuth thro 
upon it while it burns. The ſemi-metal then meh 


poured into iron or ingot moulds. 
Biſmuth ſuffers no alteration from the conta 


becoming red hot. When heated in cloſe veſſels it 
entirely ſublimated : If left to cool ſlowly, it eryl 
lizes in Greek volutes. It is one of thoſe metallic lu 
ſtances which cryſtallize the moſt readily. M. Brongaw 
was the firſt chemiſt who ſucceeded in cryſtallizingi 

If biſmuth be Held in fuſion, in contact with air, i 


into a greeniſh grey or brown oxide, called cinder or al 


in a glaſs capſule, M. Baume obtained twenty drache 
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and dirty four grains of oxide, When biſmuth i is made 
e hot, it burns with a faint and ſcarcely diſcernible 
blue lame. Its oxide evaporates in the form of a yel- 
wiſh ſmoke, which, on coming into contact with 
11d bodies, is condenſed into duſt of the ſame colour, 
3 na nproperly called flowers of biſmuth. What makes 
his duſt volatilize, is the rapidity with which biſmuth 
urns; for if it be expoſed by itſelf to fire, it does not 
e gw dumate, but melts into a greeniſh glaſs. Geoffroy, 
illety de ſon, obſerved, that towards the end of the operation, 
re, dis ſublimated oxide of biſmuth is of a beautiful yel- 
bia orpiment colour. 


ed iu The grey or brown, ſublimated or vitreous oxides, 
aue combinations of this, ſemi- metal with oxigene, or 
ed 1 


he baſe of vital air. They cannot be reduced without 
ge addition of a third matter, becauſe the mutual af- 
nity between the two principles of which they are 
eapoſed is very conſiderable. But hydrogenous gas, 
WS harcoal, and all organic combuſtible matters which 
entain both of theſe bodies, decompoſe that oxide, and 
educe it to a metal by attracting its oxigene, with 
hich they have a greater affinity than biſmuth has. 

M. d' Arcet having expoſed biſmuth in a bowl of un- 
urnt porcelain to the heat of a furnace for burning 
at ſubſtance, the ſemi-metal ran through a crevice 
n the crucible, leaving in the veſſel a glaſs of a dirty 
iolet colour, though the biſmuth that ran out of the 
owl was yellowiſh. From this fact, and others of the 
me kind, it appears, that there is a difference between 
etallic glaſſes formed in the air, and glaſſes of the 
bilm ame matter. which have not been i to air du- 
ing their formation. ; 
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rated, it dtc cryſtals without evaporation. Eva- 
ration and cooling give a nitrate of biſmuth, concern- 
ing the form of which chemiſts are not agreed. M. Bau- 
ws fays, that this ſalt is in large needles pointed at one 
end. M. Sage deſcribes its cryſtals as tetrahedral 
priſms, a little compreſſed, and terminating in two ob- 
uſe trihædral pyramids, the ſides of which are a rhom- 


chlained it in very large flattened rhomboids, per- 
ſectly ſimilar to the calcareous ſpar of Iceland. 

Nitrate of biſmuth detonizes with a faint noiſe into 
reddiſh ſparks ; it . then melts and ſwells, leaving a 
reeniſh yellow oxide, which cannot be reduced with- 


alt is expoſed to the air, it loſes its tranſparency, and. 
e water of its cryſtals eſcapes. When an attempt is 
nade to diſſolve 1t in water; it becomes white and milky, 
giving a precipitate of oxide of biſmuth, 
The fame thing happens when the nitric ſolution of 
imuth is poured into water. Moſt part of the oxide 
i this ſemi-metal is then precipitated in the form of a 
mite powder called white paint or magiſtery of biſmuth. 
ſolution of 100 grains of this metal in the nitric acid 
words 113 grains of precipitated oxide, the increaſc 
weight being owing to the oxigene/ abſorbed. Io 
btain this precipitate very white and fine, a great 
quantity of water muſt be uſed in the preparation of it. 
Lhe ladies uſe'it for whitening the ſkin ; but it un- 
ickily blackens it when it comes into contact with 
odorous combuſtible matter; nay, ſcarce any other 
etallic matter poſſeſſes this property in ſo high a de- 
re. Though the nitrate of biſmuth be moſtly de- 
compoſed 


dus and two trapezia. By a flow evaporation I have 


out the addition of ſome other ſubſtance. When this 


„„ 
| compoſed by the water, yet there ſtill remains A Portion 
of it in ſolution, which cannot be precipitated by ay 


other matter but lime gr the alkalis. © All ſolutions of H 
bilmuth may be in like manner precipitated by water, ing 
We are ſtill 9 to the nature of nitre of bi Su 
muth. Fron 
The muriatic acid acts with ſome difficult on this WY gre 
' ſemi-metal : it muſt be concentrated and digeſted ori traf 
long time over the biſmuth in order to produce any & iſ! th. 
fe& upon it. But this ſolution ſucceeds better wha Bil 
a great quantity of the muriatic acid is diſtilled.on pro 
metal; a fœtid odour exhales from this mixture; I inſtea 
reſidue is to be waſhed with water, which carries of N becau 
part of the metallic oxide combined with the acid, by 
riate of biſmuth cryſtallizes with difficulty: it may H brong 
cauſed to ſublime, and it then forms a kind of ſoft id. 
| ſible ſalt, improperly called butter of biſmuth, ich the an 
"powerfully attracts moiſture from the atmoſphere. Meran 
ter decompoſes it, caufing it to Je a bir cht 
oxide. 0 pro- 
We know not in what manner the other mineri ernall 
acids act upon biſmuth. Oxt 
Common nitre calcines biſmuth, but without , 
ſenſible detonation. This ſemi-metal does not at I muſt 
decompoſe ammoniacal muriate ; but its oxide ſeparatd particu 
completely the ammoniac. In this operation a gred er-hou 
quantity of ammoniac gas is obtained, and the red rong 
is a combination of the metMic oxide with the mum ide t 
tic acid. As biſmuth acts not on ammoniacal muri ures, 
on account of the muriatic acid having ſo little pow be ſam 
of action on this ſemi-metal, it is very remarkable ti al phil 
ers are 


its oxide ſhould poſſeſs ſuch a property; and the ki 
| | p m2 
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nay be conſidered as a proof that this ſubſtanee is in 
+ nature not very different from faline ſubſtances. 

Hydrogenous gas alters the colour of biſmuth, gi- 
ring it a violet tinge. N 
Sulphur combines with this ſemi-metal by fuſion. 
From this combination there reſults à ſort of bluiſh 
grey ſparkling ore, which cryſtallizes into beautiful 
tetrabzdral needles, in their coloftrs reſembling pieces 
of the moſt beautiful antimony. 
Biſmuth is uſed by workers in tin, to communicate 
z proper hardneſs to that metal. It may be employed 
inſtead of lead for the cupellation of the perfect metals; 
becauſe like lead it melts into a glaſs, which 4s abſorb- 
ed by the cupels. Geoffroy the younger : obſerved a 
ſtrong relation to ſubſiſt between this ſemi-metal and 
lead, We can only gueſs at the effects of biſmuth on 
the animal economy. It is thought, with great ap- 
pearance of, probability, that like thoſe of lead they 
might be dangerous. 'Fhis ſemi-metal is even known 
o produce ſome unfavourable effects when We ex- 
ernally. | 
Oxide of biſmuth is uſed under the name of 'white 
kint, for whitening the ſkin ; but the perſon who uſes 
It muſt be careful to avoid all ſtrong ſmelling matters, 
articularly ſuch as are fœtid. The vicinity of ſlaugh- 
er-houſes, privies, common ſewers, and almoſt any 
rong ſmelling matter, has ſuch an influence on this 
ride that it turns it black. The vapour of alkaline ſul- 
aures, or of eggs, acts with great energy in producing 
ie ſame effect. A very common experiment in natu- 
al philoſophy fully proves this fact: A few charac- 
ers are written on the firſt leaf of a clean paper book, 
containing 
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containing an hundred pages; the laſt leaf is impreg. 

nated with a little liquid alkaline ſulphure; in a fey 

moments the hepatic vapour is conveyed by the jr 
between the intermediate leaves to the oppoſite fide of 
? the book, where it communicates a deep brown coloy 
to the characters which were traced on the firſt page. 
It has been ſaid, that the ſulphurated or hydrogenoy 
gas penetrates through the paper: but M. Monge ha 
proved, that it is the air which carries it from leaf tg 
leaf; for when the leaves are glued together the pha. 
nomenon does not take place. 
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RONSTEDT, who conſidered nickel as a peculiar - 
ſemi-metal, firſt made it known to the world in the 
Acts of the Academy of Stockholm forthe year 1751 and 
1754. According to him, this ſemi-metal is of a ſpark- 
ling colour, inclining to red, eſpecially on its outſide. 
lt is very brittle, and its fracture ſhows it to conſiſt of 
facets, by which- it may be diſtinguiſhed from cobalt. 
M. Arvidſſon, who, in conjunction with Bergman, 
publiſhed a theſis on the properties of nickel, which 
has been tranſlated, and inſerted in the Fournal de Phy- 
{que for October 1776, obſerves, that nickel obtained 
by the roaſting and fuſion of its ores, as Cronſtedt di- 
rected, is ſo far from being pure, that it contains ſul- 
| phur, 
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phur, arſenic, cobalt, and iron. As l by 2 
number of ingenious proceſſes, ſeparated moſt of thep 
extraneous matters, and obtained a ſpecies of nicks] 
differing in many of its properties from that deſcribed 


by Cronſtedt, we ſhall ſpeak of it as the pure metal, 


_ after giving the hiſtory of its ores. 

Nickel is found in combination with ſulphur and 
arſenic. Its ores are red-coloured like copper; the 
are almoſt always covered with a greeniſh grey effly 
reſcence: the Germans call it Kupfer nickel, or 2 
copper. That mineral abounds at Freyberg in Sax 
ony; and is generally mixed with grey cobalt ore; 
but its red colour and greeniſh effloreſcence diſtin 
guiſh it from this ore, which is grey or black, withz 
red effloreſcence : its cryſtals are often cubic. Walle 
rius calls kupfer nickel, cobalt ore of a red copper co 
lour: he thinks it to be a compound of cobalt with ira 
and arſenic. | Linnzus takes it to be copper mineralizet 
by arſenic. .M. Rome de Lille follows Wallerius inrank- 
ing it among cobalt ores, and conſiders it as an alloy: 
ed cobalt. M. Sage, treating of this ore with ammni6 
niacal muriate, obtained from it iron, copper, and c- 
balt. He thinks it to be a mixture of theſe three me 
tallic matters with arſenic. A little gold is alſo found 
in it according to this chemiſt. - It is proper to obſerve, 


that the reſults of this gentleman” s experiments on it 


were different from thoſe obtained by Bergman. Hi 
experiments, he tells us, were performed on the kup 
ter-nickels from Biber in Heſſe and Allemont i in Dau- 

phiny. 
Cronſtedt aſſerts, chat nickel may be ſeparated from 
the metallic matter to which the Germans give the 
name 


ume of /þciſe, and which is gathered in the crucibles 
which ſmalt is melted. . M. Monnet thinks that the 
ſpeils manufactured at Gengenback, about fourteen 


2 leagues from Straſburgh, is genuine nickel. And as the 
x WT cobalt ore is uſed at that place in making ſmalt is very 

x pure, he concludes, that the nickel is produced by the 
cobalt itſelf, as we ſhall afterwards ſee. But M. 
be Baume obtained nickel from almoſt all the various ores 


= (0 cobalt by means of alkaline ſulphure. It appears, 
al therefore, that rhe cobalt ore uſed at Gengenback, con- 
nins a portion of nickel which is imperceptible to the 
eye, on account of its being ſo intimately united with 
the cobalt. . 

In order to extract nickel from its ore, it is firſt ſlow- 
roaſted, to drive off part of the ſulphur and arſenic 
lich it contains. It is gradually changed into a green- 
Ih oxide; and, according to Bergman and Arvidſſon, 
he greener this oxide, fo-much the more nickel does 
| contain. It is next melted with three parts of black 
ux and muriate of ſoda; and this fuſed matter affords 
 regulus, ſuch as that which Cronſtedt has deſcribed, 
but which is far from being pure nickel: the ſcoriæ 
re brown or blue. A number of chemiſts, ſince Mr 
idffon's experiments were communicated to the 
jorld, have been induced to conſider this metal- 
c ſubſtance as a natural mixture of iron, cobalt, and 
ſenic. As to copper, nobody but M. Sage has ob- 
ured any of it from kupfer. nickel. M. Monnet thinks 
at nickel is nothing but cobalt purified of its iron 
Id arſenic. By examining the properties of this ſemi- 
heral, we ſhall underſtand the facts on which theſe ſe- 


al opinions are founded. We agree with Bergman 
| | in 
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in thinking, that what has occaſioned the miſtake, d 
chemiſts concerning this ſubſtance, is the extreme is. 
culty of obtaining nickel, in a ſtate of great puriy; 

fact which is fully proved in the above-mentioned git 
ſertation of M. Arvidſſon. It is certain, that when tz, 
fined to as pure a ſtate as poſſible, it exhibits ſome ver 
ſingular properties; and that hitherto it has neithe 
been ſeparated into ſeveral metallic ſubſtances by wy 
lyſis, nor formed by the combination of thoſe men 
of which it has been thought to conſiſt ; and therefor 
we have the greateſt reaſon to conſider it as a peculix 
: ſemi-metal, at leaſt till ſome 7 experiments col 
vince us of the contrary. 

The ſemi-metal which we obtain by ſimply ful 
roaſted kupfer-nickel, has reddiſh white: facets, a 
is very brittle. * contains a great deal of arſenic, a 
balt, and iron. M. Arvidſſon ſubjected it to fix fu 
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00 
cedſſive calcinations; each of which continued from ili, 0 
to fourteen hours. After each of theſe proceſſes, le free 
duced. the ſemi- metal. He obſerved, that when cal ing | 
ned, arſenical vapours, and a white vapour not hanuy bes a 
the ſame ſmell, were exhaled from the matter in d beſe fa 
cination, a ine of charcoal reduced to po] nie 
facilitates the volatilization of the arſenic. The nich. vive: 
though its weight was much ' diminiſhed by thole tis 

calcinations, {till ſmelled of arſenic, and continued to ae. 
attracted by the magnet. He afterwards melted it ſat 


times with lime and borax, and calcined it a ferent 
time, with an addition of charcoal, till ſuch time 251 
ceaſed to exhale arſenical vapours. This oxide 
ferruginous, and clouded with green ſpots. When? 


duced, it afforded martial ſcoriæ, and a metallic dt 
| | | l 
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un which was ſtill attracted by the loadſtone. The 
ame proceſſes on a variety of ſpecimens from different 
„ ountries were always attended with the ſame” reſults. 
Mn Arvidfon employed fulphur, fulphure of potafh, 
\ 6-8 he detonation of nitre, as well as ſolution in the nitric 


ed and ammoniac, with a view to feparate the iron 


Fom nickel: but by none of theſe means could he ef. 
fect his purpoſe. From theſe experiments he conclud- 
4 it to be impoſſible to obtain this ſemi-metal in a 
fate of perſect purity ; and likewiſe, that the only way 
ſeparating the ſulphur is by repeated calcination ; 
ut arſenic adheres to it more obſtinately than ful 
thur ; that even the arſenic however may be entirely 
tracted from it by the uſe of powder of charcoal and 
tre; that cobalt is ſtill more intimately combined 
ich this ſemi-metal, as the nitre cauſes it to be taken 
tice of, though nothing in the appearance of the 
utter indicates its preſence ; and that it is impoſſible 
o free nickel entirely from a mixture of iron: for after 
king heated in all the above-mentioned ways, it ſome- 
mes attracts the loadſtonè more than ever. From all 
beſe facts, M. Arvidſſon has been induced to think, 
bat nickel is nothing but iron in a peculiar ſtate; and 
e gives a comparative view of many of the properties 
[ this metal with thoſe of cobalt, iron; and the load- 
one. And from the reſemblance which prevails among 


oe li 
| to 
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event! 


WE" to be nothing but different modifications of iron. 
e W! 


Put what ſcems to have chiefly contributed to make 


e M. Arridnon form this concluſion concerning nickel, 


zen Tl 


ic endung together ſubſtances, on account merely of their 
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ele ſubſtances, he concludes the three metallic mat- 


its magnetic powers. But we cannot think it fair to ; 
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magnetic powers may poſſibly not be peculiar to iron, 


For, as I have already mentioned, we can neither ex. 
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agreeing in one leading -property, ſuch as this; for 


but common to it with other metallic ſubſtances, I mm 
therefore of opinion, that though nickel be liable to he 
attracted by the loadſtone; yet as purified by M. A. 
vidſſon, it may be allowed to be a peculiar ſemi. metal 


M. 
nich 
of 1 
bea 


tract from it any other metallic ſubſtance, nor imitate 
its compoſition by any mixture of metals: and beſide, 
it has properties peculiar to itſelf, which we are now t 
examine. Mr Kirwan proceeds upon the ſame idea 


it in his Mineralogy. I 
It diſplays no facets, as Cronſtedt has alerted; but M 

its fracture is granulated : it is nine times as heavy ul -. 
water: it has not that brittleneſs which Cronſtedt aſc. tbl. 
bed to it; but, on the contrary, its ductility is ſo cor bred 
ſiderable, that Bergman was in doubt whether to mH _ 
it among the ſemi-metals or among the metals. tis * 
little eaſier to melt than iron; it is very fixed in its: TR 
ture. When heated in the air, it is calcined into; 3 
green oxide; and the purer the nickel, ſo much tly ice 
deeper is the colour of the oxide. We know not whe Kult 
ther this oxide be fuſible into a glaſs. It is reducible * 
with fluxes and combuſtible matters, which decompol hich 
it as well as every other metallic oxide. Weareeq * 
ly ignorant of the effects of air and water on nicke oog 
When its oxide is fuſed with vitrifiable matters in mal * 
ing glaſs, it communicates to them an hyacinth co - . 
more or leſs red. The manner in which lime, mae @ 
ſia, and the three pure alkalis act on nickel, is ſtill wn . . 
known. | opper 
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unſta; 
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M. Sage ſays; that when four parts of concentrated 
ſulphuric acid are diſtilled on one of regulus of kupfer- 
nickel in powder, it is converted into ſulphureous acid; 
the reſidue is greyiſh ; and when diffolved in diſtilled 
water, it becomes of a beautiful green colour. It affords 


for 


Ian 


to be 


M. Arvidſſon, the ſulphuric acid forms with oxide of 
nickel a green ſalt, in decahædral cryſtals; theſe conſiſt 
of two quadrangular pyramids, joined and truncated 
near the baſe. 

This oxide diffolyes very readily in the nitric acid. 
Nitrate of nickel cryſtallizes, according to M. Sage, in- 
to rhomboidal cubes ; all the other ſolutions of nickel 
or its oxide in the muriatic acid, or in any of the vege- 
able acids, are of a lighter or a deeper green. The 
ixed alkalis ſubſide in a greeniſh white precipitate ; af. 
ter which they are again diffolved, and the liquor then 
becomes yellowiſh, When ammoniac is poured into a 
lution of nickel in nitric acid, the mixture afſumes a 
beautiful blue colour. The ſame phænomenon takes 
place when this ſalt is mixed with precipitates of the 


which colour is even conſidered as a ſure proof of the 
preſence of the metal wherever it appears, , it has been 
ought, and ſome people are ſtill of opinion, that nic- 
Kel contains a portion of copper: Yet Cronſtedt in 
an attempted by every known means to obtain copper 
rom a ſolution of nickel to which ammoniac had com- 
nunicated a blue colour; beſides, the falt diffolves 
"per inſtantaneouſly, but not nickel. From this cir- 


e property 


ſoliated cryſtals of an emerald colour. According to 


ſeni-metal produced by the fixed alkalis. As ſolutions 
af copper exhibit the ſame colour with ammoniac, 


umſtance Bergman concludes, that this is an original. 
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property of nickel, and not owing to copper intermixed 
with it. This chemiſt, after keeping nickel for cigh 
days in aerated water, could not perceive any proof; of 
its being ſoluble by the carbonic acid. 
Nickel detonizes with nitre. This detonation enable 
M. Arvidſſon to diſtinguiſh the cobalt intermixed vit 
this ſemi- metal, which would otherwiſe have elcaped 
his obſervation. After detonation, the nickel is moreq 
leſs oxidated, according as a greater or a leſs quantiy 
of nitre was employed on the occaſion. This neutr 
falt likewiſe enables oxide of nickel to communicate 
deeper hyacinth colour to glaſſes; and cauſes the glaſſe 
impregnated with that oxide to reſume their coloy 
after being deprived 6f it by fuſion: a circumſtance 
which happens often enough not only to oxide of nic 
kel, but likewiſe to that of the ſemi-metal, which we 
are next to examine. 5 
When oxide of nickel is melted with borax, it con 
municates to.it alſo an hyacinthine colour. 
It partly decompoſes ammoniacal muriate. There 
ſon of M. Sage's obtaining a ferrugineous ſublimatei 
this experiment, muſt have been his having employe 
' a regulus not fo pure as that which M. Arvidſſon mad 
uſe of. For M. Arvidſſon afferts, that the ſublimat 
of ammoniacal muriate, produced by this metal, n 
White; and when tried with nut-galls, afforded no en 
dence of its containing iron. A little ammoniac at 
a little muriatic acid paſſes off: the reſidue, when ! 
duced, proves to be nickel, which is found to have lo 
ſomewhat of its magnetic power. 
We know not in what manner hydrogenous gas ac 


upon nickel, 
Thi 
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This ſemi-metal readily combines with ſulphur by 
ſulon. It then forms a kind of hard mineral, of a yel- 
Low cblour, with ſmall ſparkling facets. When expoſed 
o a ſtrong heat in the air, it crackles and ſcatters a- 
wund luminous ſparks, like thoſe which fly from red 
ron hammered in the forge. Cronſtedt, to whom we 
ove this fact, did not purſue the experiment far enough: 
Only he obſerved, that this phænomenon cannot take 
place if the mineral be covered with melted glaſs ſo as 
o ſeclude it from the contact of air; from which it ap- 


pears that this effect is owing to the rapid combuſtion 


of the nickel occaſioned by the ſulphur. The ſame 


chemiſt informs us, that this ſemi-metal is ſoluble in - 


alkaline ſulphures, producing a compound fimilar to 
jellow copper ore. A ſeries of fuſtons and calcinations 
ne requiſite to ſeparate nickel from ſulphur. 

Nickel combines with arſenic, and adheres to it with 
geat obſtinacy. M. Monnet, who at firſt followed 
Cronſtedt in thinking nickeł a peculiar ſemi-metal, on 
obſerving that, when united with arſenic, it forms a 


blue glaſs like that of cobalt, concluded nickel to be 


nothing but cobalt purified from all mixture of arſenic 
and iron. Of conſequence, M. Monnet muſt conſider 
cobalt as well as nickel to be a mixture, not a peculiar. 
metal. Bergman thinks the reaſon of nickel affording 
a blue colour with the help of arſenic to be, that the 
cobalt, of which nickel always contains a portion, though 
the nickel be ſo predominant in the mixture as to ren- 
ler the cobalt imperceptible, is oxidated and ſeparated 
by the arſenic applied, and then begins to diſplay its 
properties, and more eſpecially that one by which it 1s 
/ulible into a blue glaſs. We have already ſhown, that 

| X 3 repeated 
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repeated calcination with powdered charcoal is requiſite 
to effect an entire n between nickel and 1 


ſenic. | 
Nickel combines ſtill more intimately with cobal 


than with arſenic; it is exceedingly difficult to ſepa. 
rate theſe two ſubſtances. Cobalt often exiſts in cou 
bination with nickel, without affording any indication 
of its preſence : the only ſubſtances that can dete&i 
by fuſion are nitre, borax, and arſenic. 

Cronſtedt tells us, that nickel ſorms with biſmuth; 
brittle ſcaly regulus. Theſe two ſemi-metallic matter 
may be ſeparated, imperfectly indeed, by ſolution in 
the nitric acid, in conſequence of nitrate of biſmuth 
poſſeſſing the property, which we have taken noticed, 
of being decompoſable by water. 

Nickel has not hitherto been'applied to any uſe. 

2 | 
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MINERAL of a dark grey colour, which ſoils the 
fingers, and is uſed in glaſs-works for colour- 
ing or whitening the glaſs, has long been known under 
the name of black magneſia or manganeſe. From its 
property of aCting in this manner on- glaſs, the glaſs- 
makers who uſe it call it glaſs ſoap. It was once con- 
fidered by moſt naturaliſts as a poor iron ore, both 
on account of its colour, and becauſe its ſurface 1s ge» 
nerally coated with a ferruginous earth. Pott and 
Cronſtedt, on making an accurate analyſis of this fub- 
ſtance, determined it not to be of a ferruginous nature. 
Cronſtedt found it to contain a little tin. M. Sage 
reckons it a zinc ore, and thinks it to be formed by 
14 the 
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any ſolution of it, led Bergman to ſuſpect, as he inf 


junction with Scheele, difcdyered the phoſphorie acil 


regulus of manganeſe ; very probably by treating ihe 
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the combination of zinc and cobalt with the muriaj, 
acid, He adds, from his own obſervation, that it j 
ſometimes found to contain iron or lead. ; 

The gravity of this mineral, its property of ſtaining 
glaſs, and that which it poſſeſſes of giving a whit 
precipitate when any alkaline pruſſiate is poured upon 
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forms us in the laſt paragraph of his Diſſertation on 
Elective Attractions, that it contained a peculiar me. 
tallic ſubſtance. His ſuſpicions. have been fully con. 
firmed by the experiments of M. Gahn, Doctor of te 
dicine, who was one of his pupils, and who, in von. 


in bones. That phyſician was the firſt who obtained 
ments 
obſer: 
ſemi-1 
of th 
thoſe 
the m 


mineral with a reducing flux. No doubt, a very in 
tenſe heat muſt be neceſſary for ſuch an operation; 
for I once ſaw M. Brongniart, a very dextrous and 
experienced chemiſt, make an ineſlectual attempt to 
reduce this mineral to a metallic button in a furnace 
in which it was expoſed to a very ſtrong heat, | hare 
been aſſured, that this has been effected in Pans by 
means of M. Morveau's flux, with which *he obtained 


to har 
delcri 
metal 


iron in a button of thoroughly melted metal. But M. Or 
de la Peyrouſe is of opinion, and I cannot help age ind 
ing with him, that the flux is of no advantage, but .d 
ther hurtful in this operation. I have tried this reduc- WW rie. 
tion in a very good furnace, conſtructed in the labors I, 
tory of the V eterinarian ſchool at Alfort. I have ne. WIhzdr 
ver yet obtained a well-formed button; but I b ob- Wand { 
tained a conſiderable quantity of grains, two or three 2, 
lines in diameter. I repeatedly employed fixed alkai Wtoger 


and 
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and borax without effect. Each of the metallic grains 
vhich I obtained in my ſeveral operations was in- 
loſed in a kind of glaſs or vitreous-frit of a deep green 
une colour. , 1 : 
itifh On our principles, this matter is to be regarded as a 
pon peculiar ſemi-metal, as it cannot be analyſed, and as, 
in. belides, it diſplays properties which belong to no o- 
nder metallic ſubſtance. To render our nomencla- 
me. ture uniform, we ſhall call this ſubſtance manganeſe. 
con WW This ſemi-metal is at preſent much better known 
me. nan formerly, having been ſo painfully examined by 
on. Bergman, Scheele, Gahn, Rinman, d'Engeſtroem, Ilſe- 
acid nan, and de la Peyrouſe. Whatever 1 ſhall advance 
ined concerning it, ſhall be founded either on the experi- 
be nents of theſe chemiſts or on my own. I muſt firſt 
obſerve, that as it is ſo very difficult to extract the pure 
ſemi-· metal from the ores of manganeſe, the properties 
of the oxide are therefore much better known than 
hoſe of the pure metallic ſubſtance. Scheele, one of a 
the moſt ſkilful chemiſts of the preſent age, appears 
to have been unable to reduce this ſubſtance ; for he 
deſcribes none of the properties which it poſſeſſes in its 
metallic ſtate. ; | 

Ores of manganeſe are diſtinguiſhed by their form, 
free. nd by their colour, which is grey, brown, or black, 
t N. ad more or leſs brilliant. There are a great many 
due. varieties of this ore. 
ora 1. Ore of manganeſe, cryſtallized into priſms, tetra- 
ne. Wi zdral, rhomboidal, or ſtriated according totheir length, 
: 0b- and ſeparate from one another. 
hre WY 2. Ore of manganeſe, cryſtallized in priſms bundled 
Ika WW tozcther, . WP 8 

and 3. Ore 


which ſoils the fingers like ſoot. 
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3. Ore of manganeſe, cryſtallized in ſmall needles 
diſpoſed in the form of ſtars. 


4. Ore of manganeſe, in a black friable efloreſeence 


- 5. Velvet ore of manganeſe. This is an eMloreſcenc 

in very ſmall needles, of a beautiful black colour, re, 
ſembling black velvet. 

6. Compact ſhapeleſs ore of manganeſe ; ofa black 
grey colour, generally with cavities, but very ponds. 
Tous. It foils the fingers, and is ſometimes found uni 
contain brilliant needles. The Perigueux ſtone — Jour 
to this variety. | | 

7, Sparry manganeſe, found in the iron mines of 
Klapperud, at Frefko in Dahlland, and deſcribed hy 
M. Rinman. 

8. Native manganeſe 1 in metallic alobules; found u 
Sem in the county of Foix by M. de la Peyrouſe 
That naturaliſt has deſcribed a great many varietia 
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of manganeſe ore which he found in the ſame place ride 
in the Journal de Phyſique for January 1780. on. 


Scheele diſcovered oxide of manganeſe in vegetableWhicce 
aſhes; and he thinks it owing to this ſubſtance, tha 
fixed alkali, when calcined, often aſſumes a green d 
blue colour. The green colour which potaſh take 
when treated with lime, and the roſe colour which | 
Have often obſerved in its combination with acids, hm 
in his opinion, owing to the metallic oxide. All chf 
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contain a ſmall portion of it. lack 
The fracture of pure manganeſe is of a ſparklingWore!: 
white colour; its texture is granulated like that of nc 
balt. It is hard, and breaks into pieces, after yielWJ'actic 


ing a little to the hammer. It is more diffeult t 
: | mel 
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elt than iron; a circumſtance which made Bergman 
u firſt conjecture it to have ſome relation to pla- 
tina. 58 | 3 
When manganeſe is heated in the air, it is changed 
"0 an oxide, which is at firſt whitiſh, but becomes 
dually blackifh as it is more and more calcined. 1 
have obſerved, that the ſmall grains of manganeſe 
tained by the proceſs above-mentioned, are very 
don altered by the contact of air; they are inſtantly 
uniſhed, and aſſume by and by a black or violet co- 
bur ; ſoon after they fall down into a black duſt re- 
enbling native oxide of manganeſe. - 

This rapid oxidation of regulus of manganeſe by 
he contact of air has always appeared to me a very cu- 
jous and ſingular fact. The globules of this metal 
re hard, brilliant, and very refractory, and they may 
te long preſerved in a well ſtopped flaſk, provided their 
urface be unbroken, and covered with a thin cruſt of 
ide formed during the fuſion of the ſemi-metal : but 


one of theſe globules be broken into three or four 


pieces, and their fractures expoſed to the air, you in 


| few minutes ſee their colour change from a white 


0 a purple, a violet, or a roſe colour; and at laſt al- 
oſt to a brown. If theſe fragments be left in a phial 
ontaining a certain quantity of air, and gently ſhaken 
rom time to time, at the end of a few months they 


mil be found reduced to a powder almoſt entirely 


lack. This is a kind of metallic pulverization or ef- 
oreſcence, ſimilar -to that of ſaline or pyritous ſub- 
ances, It proves the exiſtence of a ſtrong mutual at- 


action between manganeſe and the oxigene of the at- 


moſphere, 


* - T a * 
— — — m— — 2 
fon : 
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ſubſtances tend to unite. 


of combuſtible matters. Nitre reſtores this brown 
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moſphere, and ſhews the eagerneſs with which theſe tao 


The action of manganeſe on atk and ſalino. ter. 
rene ſubſtances has not been examined. The oxide 
of this ſemi- metal communicates a brown or violet co 
lour to glaſs; which colour is ſuſceptible of many ms 
difications, and may be eafily deſtroyed by the achat 


violet colour by ſupplying the manganeſe with a ney 
quantity of oxigene. This is the reaſon why the ms 
traſſes and retorts of white glaſs which we uſe in oy 
laboratories, in extracting vital air from nitre, alway 1 
acquire a brown or violet colour. Scheele has made et 
great many ingenious experiments on this colouring rot 
glaſs by oxide of manganeſe. or { 

We know not well in what manner the alkalis dd 
upon manganeſe ; but we know that the oxide of M hi 
ſemi-metal combines with ammoniac, and is reduced billed ! 
it. Bergman obſerves, that a peculiar gas is diſeng Ber 


ged on this occaſion, which he thinks to be one of lic ſ 


principles of ammoniac, but ſays nothing farther cin h 
cerning it, M. Berthollet has diſcovered that it is ga 
azote, and the hvdrogene of the ammoniac enters inn 
combination with the oxigene, which it carries off fron 


the manganeſe, thus reducing it to a white ſemi-· meu I 
Scheele has given the name of cameleon mineral toi vbe 
combination of porath With oxide of manganeſe, wha mur 
in warm water takes a beautiful green, and in cold don 
ter a red colour. Oxigene and caloric ſeem to be it, a 
chief cauſes of theſe phænomena. Perhaps azot * 
which I conſider as the alkalifying, or alkaligenous privy het 
ciple, is diſengaged from the potaſh in this operation the | 


and 


* 


0 
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ehe tno WF and is in part the c of theſe fingular modifetice | 


of colour. 
ino. let The ſulphuric acid is decompoſed by . 
oxide bat diſſolves its oxide. This ſolution is coloured and 


blet co jſcs its colour on the addition of a combuſtible matter, 


ny much as ſugar or honey; it affords a tranſparent ſulphate 


ation of manganeſe, of which the cryſtals are parallelopipeds. - 


wn oY This is decompoſed by fire; and it then affords vital 
a ner. The alkalis ſeparate from it an oxide of manga- 
he me. neſe, which acquires a beautiful colour on being expo« 
in ou (ed to the air. 
a The nitric acid diſſolves this * metal, giving out 
made r the time red vapours. Its oxide ſuffers no injury 
ring d from the attacks of this acid, unleſs the acid be red, 
or ſome combuſtible body, ſuch as honey or ſugar, be 
lis a2F:44cd. The alkalis caufe theſe ſolutions' to yield a 
white precipitate, ſoluble in acids; which when heat- 
ed becomes black, and is more completely oxidated. 
Bergman thinks manganeſe to be one of thoſe metal- 
lic ſubſtances which have the mot affinity with ſalts; for 
in his table of chemical attractions, he places it near 
the top of thoſe columns which exhibit the ſeveral af- 
finities of the acids with the various ſubſtances with 
which they have a tendency to combine. 


t is gu 
rs int 
from 
.metal 
al toi 
which 
d w 
be tit 


when it effects this ſolution cold, the ſemi-metal com- 
municates to it a deep brown colour; when the ſolu- 
tion is heated, it loſes its colour. Water ppecipitates 
it, and alkalis decompoſe it. 


azot We have ſeen under the hiſtory of that acid, that | 


when it is diſtilled on the oxide of this ſemi-meral, 
the oxide becomes black, and returns nearly to the 
metallic 


pri 
ation; 
and 


The muriatic acid alſo diflolves, manganeſe; and 


334 , Of Mangapiſe. 


metallic ſtate, by giving up part of its oxigens 
the muriatic acid, which goes off in the form of oN 


genated muriatie acid gas. This acid has a grey wW 
affinity than the ſulphuric acid with manganeſe; u qu. 
' when a ſulphuric ſolution of the ſemi-metal is pourei Al 
into a quantity of muriatic acid, a precipitate is for. tis r 
ed, which Bergman, from its property of being foluyi nac 
in alcohol, has decided to be muriate of manganel.Wiſ'*"* 
as that property is known not to belong to ſulphate a de lc 
the ſame ſemi-metal. of th 
The fluoric acid diſſolves but very little of Oxide d mine 
manganeſe. The beſt way of combining theſe tw knce 
ſubſtances is, according to Scheele, to decompoſe u 
phate, nitrate, or muriate of manganeſe by ammonia the p 
cal fluate. ö the o 
The carbonic acid diſſolves a ſmall e quantity of ma princ 
ganeſe by digeſtion/Switlt cold; potaſh, with acces of i” ga 
air, precipitates the metallic oxide. loric. 
Scheele has examined the. action of nitre, borax, W 
and ammoniacal muriate on oxide of manganeſe lulph 
With the aid of heat, the oxide diſengages the ade.“ 
from nitre: With potaſh it forms a deep, ge, 
\ maſs, which is ſoluble in water, and communicate colou 
its own colour to the water in which it is diſſolved": 
This green colour is owing to the iron contained in To 
the manganeſe; as the iron is precipitated, the folw that i 
tion becomes blue. Water 147 acids precipitate thy there: 
alkaline ſolution. This is Scheele's, cameleon mineral know 
above mentioned. made 
When nitrate of potaſh is heated in glaſs veſſel dune 
lceo 


impregnated with manganeſe, it communicates to the 
glaſs a violet colour; and the more the oxide is ca 
cined 


aned, ſo much the deeper is the colour which the 
plals acquires. 

When.borax is melted with oxide of manganeſe, it 
acquires a brown or violet colour. 
Ammoniacal muriate gives, on being diſtilled with 
this metallic oxide, pure ammoniac; and the ammo- 
nac is in part decompoſed. Scheele, who firſt ob- 
ferved this fact, informs us, that an elaſtic fluid is at 
the ſame time diſengaged, which he conſiders as one 
of the principles of ammoniac ; but he has not deter- 
nined the nature of that fluid ; and M. Berthollet has 
face diſcoyered, that when ammoniac is decompoſed 
by a metallic oxide, the hydrogene, which is- one of 
the principles of that falt, unites with the oxigene of 
the oxides to form water; while the azote, the other 


or gaſeous ſtate, by entering into Combination with ca- 
Ioric. 


We know not in what manner hydrogene and 


the white oxide of arſenic appears to be capable of 
depriving this acid of a part of its oxigene; for it diſ- 
colours glaſſes which have been ſtained brown by this 
ſubſtance. 

To theſe properties of manganeſe Bergman adds, 
that it can never be entirely purified from iron; and 


known as it exiſts in a ſtate of purity. Scheele, who 
made an accurate analyſis of natural manganeſe, 
bound it to contain iron, lime, barytes, and a little ſi- 
lceous earth. 


Oxide 
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principle of the ammoniac, paſſes into an aeriform 


ſulphur act upon manganeſe and its oxide. Exen 


therefore this new ſemi-metal, like nickel, is un- N 
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Oxide of manganeſe is employed, under the nz 
of black magnejia, in glaſs works, both to purify whiz 
glaſs from yellow, green, or blue ſtains, and to give if 
a violet colour. Probably this phænomenon is owing t 
the action of the oxigene ſeparated by heat, upon ful 
ſtances that are coloured. 

Native oxide of manganele is at preſent employed! i 
the preparation of the oxigenated muriatic acid, any 
in many other preparations. 

This native Gxide, when heated by itſelf in a pney 
mato- chemical machine, affords very pure vital or ox 

genous gas. This is the only vital air proper for beiny 
adminiſtered to ſick perſons, in the caſes in which iu 
air is conſidered as a remedy. 

The affinity of manganeſe with the principle of con 
buſtion, is a fact which in many inſtances ſerves to d. 
rect the operations of modern chemiſts. ; 
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Nriuoxv, Aibium, is u brittle and ponderous ſemi. 
. metal of a ſparkling white colour, and bearing a 
ſtrong reſemblance to tin or ſilyer. It appears to conſiſt 
of laminæ arranged one over another, and its ſurface 
echibits a kind of cryſtals in the form of ſtars or fern 
ares. It likewiſe appears in trihædral pyramids, con- 
liſting of figures like hoppers, ſtanding on their angles 
one above another; theſe hoppers appear to reſult from 
the accumulation of quadrangular of octohædral pyra- 
mids. In water this ſemi-metal. loſes one ſeventh of 
Its weight : it is eaſily reducible to powder. It acts in 
a rew ſenſible manner on the ſtomach z. for it is both 
emetic and purgative. 5 
Vol, II. | Y Native 
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Native antimony is rarely to be met with : it þy 
been diſcovered by M. Anthony Schwap at Sahlber 
in Sweden. M. Schreiber, director of the mines d 
Allemont in Dauphiny, has found native antimony iy 
thoſe mines. This native antimony is in large plats, 
and diſplays all the properties of that which is extrad 
ed from ore; only it contains one or two hundredth 
parts of arſenic. | | 

M. Mongez the younger has diſcovered a native ox 
ide of antimony in fine white needles, intermixed with 
antimony, or bundled together like zeolite. He found 
this oxide on the native antimony of CH in Das 
phiny. 

This ſemi-metal is generally combined with ſulphur 
and it then forms what has been -improperly called a 
timony, but is in propriety of language at ore or ſul. 
phure of antimony. © This mineral is of a blackiſh gry 
colour, in plates or needles of various fizes, friabls 

and either ſcattered about ſingly or joined together i 
fome form. It is ſometimes mixed with other metals; 
and of theſe moſt frequently with lead os iron. | 
abounds in Hungary and in France in the provitica 
of Bourbon, Auvergne, and Poitou. Naturaliſts ha 
diſtinguiſhed this ore into a great many varieties, a 
_ cording as its filaments are ftellated, irregular. paralle 
thatoyant, &c. When it is mixed with a portion d 
arſenic, or has been altered by the vapours of 
or combuſtible matters, it appears in needles of a det 
red colour, bearing a - conſiderable 'reſemblance i 
beautiful cobalt flowers, but rather more opag 
We may now conſider the ſeveral varieties of Wi 
ore, 


Vari 


: Variete 
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Varieties. 

l. Sulphure of antimony, cryſtillized in hexahæ- | 

'  dral priſms, terminating in tetrahædral pyra· 
mids, obtuſe and ſolitary. 

2. Sulphure of antimony in ſtriæ, or conſiſting of 
large ill-ſhaped needles, lying together in ir- 

regular bundles. 

3. Sulphure of antimony in ſtellated ſtriæ. Its 
needles are divergent from a common cent= 
er. | 

4. Lamellated ſulphure of antimony; it conſiſts 
of plates of various ſizes, reſembling the lead 
ore known by the name of galena, This va- 
riety is ſometimes ſparkling: when it has this 
property it is. called ſpecular antimony. 

5. Red fulphure of antimony. This is a granu- 
lous efloreſcence on the ſurface of needles 
of antimony : it is ſometimes cryſtallized 
in red priſms or needles, the colour of which. 
varies in deepneſs and brightneſs. In 
this ſtate ſome naturaliſts call ſulphure of 
f antimony native kermes or native golden ful: 
phur. | 

Formerly, ſulphure of antimony was not treated af 
n ore in order to obtain from it the ſemi- metal: 
only melted to ſeparate the gangue and any 15 75 
etallic matters which might adhere to ir. In that 
peration two pots are employed; one of them in 
ich the ore is melted, with a number of holes in 
$ bottom ; the other ſtanding beneath it to receive 
e ſulphure of antimony as it melts, is buried in the 
ch; a fire is made around the upper pot: at firſt a 
Y 2 moderate 


ISS: 


= 
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moderate heat' is applied, becauſe the ore is very fucible, 
but towards the end of the operation the fire is-incre, 
ſed, in order that all the ore contained in the minen 
may melt and run off, A portion of the other metal, 
and particularjy of the iron which is mixed with thy 
ore, runs off at the fame time, and theſe metals forg 
a ſtratum of ſcoriæ, on the ſurface of the ſulphured 
antimony in the inferior pot. Although the ſulphure 
of antimony which comes from Hungary be commonly 

: reckoned the pureſt, yet it is certain, that from what 
ever place this mineral come, it is always ſufficienth 
pure and proper for the purpoſes to which it is applial 
When it needles are regularly formed, and unmixel 
with ſcoriæ. It is to be obſerved, however, that thy 
ſulphur and the antimony are not always combined i 
the ſame proportion in this ſulphure; and of conle 
quence it becomes neceſſary to examine it, whenere 
it is meant to be employed in the preparation of meds 
cines, as it is much to be wiſhed that the ſtrength 
antimonial preparations were uniformly the ſame. 
Sulphure of antimony melts very readily, as may} 
obſer ved in the proceſs by which it is ſeparated fron 
its gangue. If urged with fire after being meltedi 
open veſſels, it loſes its ſulphur, which goes off in yeh 
low flowers; the metallic part is alſo reduced wil 
great eaſe to an oxide, and it then flies off in wh 
vapaurs; but a moderate heat, inſufficient to melt lu 
phure of antimony,” volatilizes the ſulphur by flow & 
grees; and the metal then combines gradually wil 
the oxigene of the atmoſphere, forming by that con 
bination grey oxide of antimony. This operation cu 
not be very well effected unleſs the ſulphure be 
. my 1 
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auch divided as to expoſe a great deal of furface to 2 
heatmoſphere : it is therefore for this purpoſe reduced 335 
to powder, and expoſed to a flow fire on a varniſhed | 
earthen pan. A gentle heat mult at firſt be applied, on 


uſible, 
increꝛ 
ner 
metal, 


ch count of the mineral being fo fuſible; but as the \ 
s forn operation advances and the ſulphur goes off, the anti- 5 g 
wre q nony becomes more refractory, and the fire may then ' 
lphue be increaſed till it redden the capſule containing- the | . 
money mineral. The operator may conclude that his work 

whe goes ſucceſsfylly on,, when he feels no other ſmell but 

cient 
ppliel . and obſerves that it does not form into clods; but 


vhen the ſulphure becomes clotted; and the ſulphur 
u decompoſed as it volatilizes (which is indicated by 
ined u dbe ſuffocating ſmell of the ſulphureous acid), the heat 
cone is then too intenſe, and ought to be diminiſhed. 

lenerer Though ſulphur appears not to. be very cloſely com- 
bined with antimbny in its ore, yet it is impoſſible to | 
drive it entirely off by roaſting. The grey oxide of ” 
antimony prepared by the above proceſs always retains - | 
a pretty conſiderable quantity of ſulphur, even though | 
the ſemi-metal have been calcined till it loſt its metal- | 
lic properties. | 12 


1mixed 


nat the 


that of ſulphur exhaling from the roaſted mineral, 
| 


mec. 


agth 0 


3 
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in je When the grey oxide of antimony 1s, wi itſelf, ur- 
1 i ed with fire, it melts into a glaſs of a reddiſh brown 
her an hyacinth colour. This glaſs is. more or leſs fu- = 


elt dle, and more or leſs tranſparent, according as the 


ow de mineral from which it is formed has been more or leſs 
si clcincd. If it contain but a Ifttle ſulphur and a | 
con great deal of oxigene, the glaſs which it affords is tranſ⸗ 


n cu parent and ſcarce fuſible: this is gl of antimony, pro- , 
be 0 P*rly ſo called, or vitreous oxide of ſulphurated anti- 
mud | Y 3 7 mony. 
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mony. If the oxide contain a large proportion of ful, 
phur, and be leſs remote from the metallic character, ; 
produces a glaſs which is more fuſible and opaque; thi 
glaſs is called liver of antimony, becaule it is of a dark 


red colour, like that of the liver of animals. Whez s 
oxide of antimony has been ſo completely calcined thai þo 
it will ſcarce melt, a little ſulphur or ſulphure of au. (+ 
mony caſt into the crucible in which it is expoſed u wii 

heat, will cauſe it to melt in an inſtant, 10 
When grey or vitreous oxide of antimony is heat ne 
in a crucible, with an equal quantity of black flux and: 
little black ſoap or oil, it is reduced to pure ani: co 

' mony. The black flux ſerves two purpoſes in this qq wh 
ration: the alkali which it contains combines with the 
ſulphur, of which fire alone could not free the oxide, Wi rol 
and the -carbonaceous matter contributes to the red wh 
tion of the metallic oxide. Antimony is thus prepared Th 
in the great way in commerce; it is then called gui lou 
of antimony. The ſemi-metal is moulded into flat orb tha 
cular cakes, which exhibit on their ſurface a cryſtal oxi 

zation reſembling fern leaves. to 
Antimony is liable to no alteration from the contat / 
of light. It does not melt till it be red hot; and a ters 
being expoſed to an intenſe heat in cloſe veſſels, it is fla: 
tirely volatilized without ſuftering decompoſition. way 
it be left to cool ſlowly after being melted, and tha oxi 
fluid part be poured off after the ſurface is conſolidate to t 
what remains will be found cryſtallized in pyramids of tan 
hoppers, as we have mentioned above. in c 
The ſemi-metal, when melted in open veſſels, is v7 to b 
quickly oxidated. A thick white ſmoke riſes from i mat 
and is precipitated at the ſurface of the melted meu whe 


0! 
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ol ful or fixes on the lid of the crucible in the form of ſmall 
Qer, ; white needles: this is a fublimated metallic oxide 
ez thi RY which bas been improperly called Aver flowers of re- 
a e ee of antimony, or ſnow of antimony. In preparing 
When certain quantity of this matter, a crucible. is placed 
ed t horizontally in a furnace, ſo that its rim is exactly fit- 
of ant ted to the mouth of the furnace to which it is luted 
ſed u with clay. The antimony is put into this crucible ; 
2 degree of heat is applied ſufficient to melt the ſemi- 
heatel metal and raiſe it in ſmoke : the ſmoke is received into 
x and: 2 ſecond crucible covering the firſt ; and it is there 
e . condenſed into very ſlender, white, and brilliant waa 
us op which appear to be four · ſided priſms. | 
1th the The white ſublimated oxide of antimony, not only 
oxide, rolatilizes during the burning of the ſemi- metal; but, 
reduc when urged with fire, it is ſublimated even by itſelf. 
This oxide may be likewiſe melted into an orange-co- 
loured glaſs : this glaſs is paler and more tranſparent 
than that which is formed with the grey ſulphurated 
oxide of antimony but it is alſo much more difhcult 
to melt. 

Antimony ſuffers no alteration from g#abuſtible mat- 
ters, but they decompoſe the oxide, reſtoring it to the 
late of regulus. As oxide of antimony is almoſt al- 
ways very completely oxidated or highly ſaturated with 
oxigene, it is exceedingly difficult to make it repaſs in- 
to the metallic ſtate; and as it is alſo a very volatile ſub- 
tance, it becomes neceſſary to perform this reduction 
in cloſe veſſols. The white ſublimated oxide appears 
to be ſoluble in water, and to have acquired by fubli- 
mation ſome ſaline properties. Rouelle was the firſt 
vho made this obſervation on flowers of antimony. 
14 0 Some 
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Some other an oxides, particularly thoſe of arſenic, 


n 

molybdena, and tungſten, become faline and acid whey * 
ſaturated with oxigene ; and perhaps the ſame proper. get 
ty may be, one day or other, e to Dong ui 
oxide of antimony. port 
Antimony is but very little altered by air; its ſurſict W.. : 

is only a little tarniſhed. It is not foluble in water; para 
yet ſome phyſicians ſuſpect that it communicate ue 
this fluid a very diſcernible emetic quality. White rot 
oxide of antimony, when diffolved in water, communi. Wi i 
cates to that fluid emeti& properties. This power of ihe 
action, together with its volatility and ſolubility, gira . 
this oxide a kind of analogy with oxide of arſenic. born 
Many mineralogiſts have been of opinion that the ore T 
of antimony is never without arſenic. It is certain, de 
that both the ore and the regulus, „hen reduced dio 
powder and thrown upon coals, exhale an odour which Neno 
is eaſily diſcerned to be arſenical; and when a perſon ed, 
is for ſome time expoſed to that vapour, he feels it u bi. 
act upon him as a cathartic and a weak poiſon; non 
myſelf have ſeveral times experienced in my laboratory. Wlpoſe 
Earthy ſubſtances have no power of action on ant. com 
mony : its oxide enters with eaſe into the compoſition Miſes i 
of glaſſes, communicating to them an orange colour oft vile 
nearer or a more remote reſemblance to the hyacinth. Wed: 
We are unacquainted with the manner in which te T 
ſalino- terreous ſubſtances and the alkalis act upon ant. han 
mony ; we know more concermng the influence of the di 
acids on this ſemi- metal. reſt; 
The ſulphuric acid, when boiled gos over tb bor 
regulus, is itſelf decompoſed, and oxidates a part of tue he 
femi-metal ; a good deal of ſulphureous gas is exhaled ſo p 
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{om it, and towards the end of the operation there is a 
ktle ſulphur ſublimated. The maſs which remains, 
cer the decompoſition of the acid, is a compound, con- 
iſting of a good deal of metallic oxide with a ſmall 
portion of the ſemi· metal, combined with the acid, fo 
; to form ſulphate of antimony. The faline part is ſe- 
parated by means of diſtilled water. This falt, when 
eraporated with a ſtrong heat, is very deliqueſcent, and 
not ſuſceptible of cryſtallization ; fire eaſily decompo- 
ſs it ; pure water, the falino- terteous ſubſtarices, and 
lhe alkalis, iKewife ſeparate its principles. It is very ©. 
tifficult to reduce oxide of antimony that has been 
formed and precipitated by the ſulphuric acid. 

The nitric acid attracts antimony with eagerneſs : 
the acid is decompoſed, oxidates moſt of the metal, and 
liſolves a part of it. This ſolution takes place readily 
enough when the ſubſtances are cold :—the falt produ- 
ed, after being ſeparated by lixivation from the part 
which is oxidated, gives by evaporation nitrate of anti- 
mony, which is very liable to deliquiate, and is decom- 
poſed by fire, and by the fame intermedia which de- 
compoſe ſulphate of antimony. "The oxide of antimo- 
ofition Wy formed by the nitric acid is very whitey it is like- 
ur of 2 vic one of the moſt refractory and the moſt difficult to 
nth, reduce of all the metallic exides. 
ch tie The muriatic acid appears to have more difficulty 
n anti. an any of the other acids in acting on antimony. Yet 
of tle r Giffolves the ſemi-metal with the help of a long di- 

reſtion ; but does not oxidate it ſo much as the ſul- 
7 wü iuric and the nitric acids. I have obſerved, that 
of the Wvhen the acid remains for a long time over antimony 
xhalel n powder, it acts flowly on the ſemi- metal, diffolving. 

[ron f a good 


1 Anti. 
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2 good quantity of it. The muriate of antimony ch 
tained in ſmall needles by a violent evaporation, j 
very liable to deliquiate. It melts in the fire; it yo, 
tilizes, and is decompoſed by diſtilled water like the 
ſublimated muriate of antimony, called butter of anti, 
mon, which we will ſoon have occaſion to conſider; 
and which diffets but very little from this compound 

M. Monnet, who has given a good deſcription of thi 

combination effected by a pretty intenſe heat, obſerve, 
that there is a very conſiderable difference between tha 
which is prepared with the oxide and that made y 
with the ſemi-metal; the, former being of a' more fixel 
nature, and cryſtallizing in laminæ, like ſulphate din 
lime and the boracic acid. That ſalt is beſides deton-W tz 
poſable by water. We have had occaſion to obſen n. 
that in ſolutions of antimony by the muriatic acid «MW: 
ſected by.diſtillation, there is always a portion of fal 
which is never volatilized by the action of fire, but lf 
ſembles the ſalt mentioned by M. Monnet. This 
owing to its having been highly oxidated by the acid, 
This obſervation may be in like manner applied to a 
moſt all ſolutions of metals, which are found to exit 
in many different ſtates, according as the metal whid 
they contain is more or leſs completely calcined « 
oxigenated. M. Monnet affirms as a certain and iu 
able fact, that 12 grains of oxide of antimony are {ub 
cient to ſaturate half an ounce of common muriatic adi 
the preciſe ſtrength of which he does not determine 
Bergman ſays, that the muriatic acid has a greater a 
nity than any of the other acids with antimony. 4% 
oxigenated muriatic acid oxidates antimony with tis 
greateſt eaſe. . 
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Aqua regia, or the 5 acid, diſſolves this 
netal with more energy than either of the two acids I 
which it is made up; for the muriatic acid has in this 
compound, acquired new activity, in conſequence of 
being united with the oxigene ſeparated from the ni- 


ric acid. Nitro-muriate of antimony is very deliqueſ- 
cent, and may be decompoſed like the other ſaline 
combinations of this ſemi- metal. 

Sulphure of antimony, or the natural combination of 
ſulphur with the ſemi-metal, is generally more entirely 
bfolved, but leſs completely oxidated, by acids than 
the ſemi-metal. Sulphur appears to. defend antimony 
in ſome meaſure from the attacks of thoſe ſaline ſub- 
ſances. The nitro-muriatic acid acts gently on this 
mineral: it may be advantageouſly employed to ſepa- 
me the ſulphur which it precipitates in the form of a 
white powder. M. Baume recommends for this ope- 


nation aqua-regia, conſiſting of four parts of the nitric 


with one of the muriatic acid: but he has not men- 
toned the preciſe degrees of ſtrength which the acids 
ought to have. 


ſolution is then filtrated, and the ſulphur remains on the 
filter, By weighing this ſulphur, the reſpective quan- 
es of ſulphur and antimony contained in the ore 
analized come to be known. But it is to be obſerved, 
that this ſulphur always contains a ſmall portion of ox- 
de of antimony ; and therefore this experiment cannot 
be thought very accurate, at leaſt if the oxide be not 
previouſly puritied by acids from the ſulphur intermix- 
ed with it. | | | 

The 


When this mixed acid ceaſes to act on 
ſulphure of antimony on which it has been poured, the |, 


fulphate of potaſh. He melted in a crucible a mixtun 


wat Auen 
«i The mdriaric: acid employed to diſſolve ſulphure of 
antimony, affords by the ſolution a little ter mes, which 


Mews that the fluid is decompoſed. 
This ſemi- metal decompoſes many neutral falts, M 


Monnet, *in his Treatiſe on the Solution of Metals, de 
ſcribes an operation, ſhowing that antimony decompoſy 


conſiſting of one ounce of that falt with half an ound 
of this ſemi-metal. Ihe product was a yellow, yi; 
triform maſs, extremely cauſtic, being nothing elſe by 
antimoniated ſulphure of potaſh. When this maſs ws 
diluted in hot water, and afterwards cooled, ir afforl 
ed a reddiſh ſulphurated oxide of antimony, or genuing 
Bermes. On this occaſion, according to the new tos 
trine, the ſemi- metal, by depriving the ſulphuric ac 
of its oxigene, cauſes it to paſs into the ſtate of f 
phur. I have made a ſeries of experiments, whid 
prove that many other metallic ſubſtances decomnol 
folphuric falts, as I ſhall ſhow in the following _ 

Antimony decompoſes nitrate of potaſh with 
rapidity. If equal parts of this ſemi- metal and mingWpcrn 
in powder be thrown into a red-hot crucible, the Hill! 
gives a ſmart detonation, and burns the metal by men our 
of the oxigene which it fupplies. After the operate c 
the fixed alkaline baſe of the nitre, and rhe antimon 
in the ſtate of a white oxide are found in the crucib 

This oxide has received the name of diaphoretic « 
timony. We call it cid of antimony by nitre. Not u 
timony, but its ore, or native fulphure of antimony, 
moſt frequently ufed for this preparation. Only a la 
ger quantity of nitre muſt then be added; ſuch as tin 


parts of the falt to one of the mineral, in order thats 2 
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aly the metal, but likewiſe the ſulphur united with it 


way be burnt. The reaſon-why the ore is preferred 
to the ſemi-metal-18, that the ſulphur renders the de- 
tonation of the-nitre more rapid and more complete, 
and greatly fagilitates the combuſtion of the antimony. 
The matter remaining in the crucible after the deto- 
ration, conſiſts of oxide of antimony, combined in part 
vith the fixed alkali of the nitre, and with ſo much of 
the nitre which has eſcaped detonation ; it contains like- 
wiſe a little ſulphate of potaſh, formed by the union of 
the acid of the ſulphur, with the fixed alkali of the nitre. 
This compound has been named ſalvent of Rotrou, or un- 
waſhed diaphoretic antimony. This matter is caſt into 
hot water, and diluted by the ſolution of the ſaline part, 


while the metallic oxide remains ſuſpended in the water. 


The turbid water is decanted off, and the fixed white ox- 


ide ſufſered to ſubſide. After paſling thro' this-proceſs, 


t receives the name of waſhed diaphoretic antimony. It is 


moulded into little balls, and then carefully dried. The © 


line part of the mixture remains diſſolved in the ſu- 
pernatant water, as well as a part ef the metallic oxide, 
fill in union with the nitrated potaſh. If an acid be 
pured on this liquor, it combines with the acid, and 
he oxide of antimony is precipitated. This oxide is 
Improperly called ceruſe of antimony. or materia perlata 
ff Kerkringius: The liquor that remains after the 
precipitation of the materia perlata contains a little 
Litre which has eſcaped detonation, a ſmall portion of 
Iulphate of potaſh produced by the detonation, aud the 
neutral ſalt newly formed by the combination of the 


ictd with the alkali, by which the metallic oxide was: 
34, held 
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Held in ſolution. Though the nature of this falt 
ries according as one or another of the acids is e 
played, yet it has been called, but very improperly, 
StabPs antimoniated nitre. It very often contains not: 
| grain of nitre ; for the ſulphuric or tha muriatic ag 
may be with equal advantage employed to precipitate 
the oxide of antimony. - And when the oxide is proper 
Iy precipitated, no part * it remains combined with th 
neutral ſalt. - 4 
Oxide of antimony obtained by nitre may be melted 
as well as the before-mentioned oxides of the ſemi-me 
tal, into a glaſs : but being very much calcined, it is 0 
eaſy taſk to melt it. For the ſame reaſon, it is equally 
difficult to reduce this oxide to a metallic ſtate, eva 
more difficult than to reduce oxide of antimony tha 
has been oxidated and ſublimated by fire. It is nd 
yet known whether this oxide be ſoluble in water ant 
acids. e 
Antimony appears to be capable of decompoſing mu- 
riate of ſola; for if a mixture of the two ſubſtances be 
heated in a retort, agreeably to what has been remark 
ed by M. Monnet, ſublimated muriate of antimony 
paſſes into the receiver. He does not deſcribe the reh- 
due; 
This ferai:ranal, cud: to Bucquet, has ſcarce 
any power of decompoſing ammoniacal muriate; no 
butter or ſublinfated muriate can be obtained by this 
decompoſition, agreeably to what has been aſſerted by 
Juncker. | 
All combuſtible matters a& more or leſs on this ſemi- 
metal. Hydrogenous gas alters its ſurface and colow: 


It acts with ſtill more energy on ſolutions of antimony: 
| = On 
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on my cauſing a quantity of that gas obtained from 
ron and the aqueous ſulphuric acid to paſs into a 
nitro-muriatic ſolution of antimony, the ſolution be- 
ne inſtantly turbid, and depoſited a matter of an o- 
rnge yellow colour, reſembling golden ſulphur, but 


C acid 

pin erer reſembling real kermes. White oxide of an- 

m_ T0 when expoled in the ſame manner to hydro- 
zenous gas, both dry and diluted in water, ſuffered no 


alteration. 

Sulphyr combines readily with antimony to form an 
artificial ore, which is an exact imitation of native ſul- 
ure of antimony. To effect this combination, equal 
arts of ſulphur and antimony are to be haſtily melted 
ogether in a crucible ; and the product is a needled 
nineral of a dark grey colour, which never contains ſo 
nuch as half its weight of ſulphur, unleſs the two ſub- 
ances have been mixed together in the proportion of 
part and an half of ſulphur to a part of the ſemi- 
etal, I have even obſerved, on melting an ounce of 
timony in a retort with an ounce of ſulphur, the pro- 
luct to be ten drams of ſulphure of antimony, and to 
tain of conſequence only two drams of ſulphur ; 
hile the reſt of that combuſtible ſubſtance had fo 
rollen by fuſion as to make its way into the receiver. 
o more therefore than one part of ſulphur is requiſite 


e; 10 
y this of ſulphurated ore of antimony. And in pharmacy , 
ed hy erefore, it is very neceſſary to examine in what pro- 


portion the two ſubſtances are united in any quantity 


ſemi! this ore uſed in preparing medicines, in order to eſti- 
olour ate the effects which it may produce in combination 


th other ſubſtances, 


The 


0 communicate to four parts of antimony the charac- 


— 
- 


3% . ne 
I) e alkaline ſulphures, or livers of ſulphur, entirch 
diſſolve antimony, forming in conſequenee' of the {oly 
tion a yellowiſh matter, from which A precipitate « 
antimoniated ſulphur may be obtained by an a, 
which inſtantaneouſly communicates to it an orange c 
lour. Hepatic.gas, or ſulphurated hydrogene, ad d 
ſolutions of this ſemi-metal We in the n mat 
ner as hydrogenous gas. | 
Antimony combines with arſenic aud with biſmuthy 
but theſe metallic mixtures have not yet been exam 
ed with ſufficient care. 
Such are the principal properties of chis * flak 
But it is neceſſary to examine in a particular manng 
its ore, which has improperly received the name of 
timony. As this mineral is moſt, commonly uſed, ay 
in a great many very valuable pharmaceutical pre 
tions, it is natural to think that its properties muſt 
much better known than thoſe of the ſemi-metal vl 
it contains. The alchemiſts, who paid much attend 
to this ſubſtance, were the diſcoverers of ſome pan 
that knowledge which we at preſent poſſeſs concern 
its properties: And indeed no ſubſtance has underga 
more experiments than have been made on ſulphurec 
antimony. We have already ſeen, that with the helps 
heat, a portion of ſulphur. may be ſeparated from it 
and that from this operatioy there reſults a grey n 
fuſible into glaſs or liver of antimony, according as il 
calcination is more or leſs completely effected. 
roaſting and combuſtion by nitre are not the on 
means of ſeparating from antimony the ſulphur whit 
it contains. This ſeparation may be likewiſe effeds 
by preſenting to the mineral ſome ſubſtance having 
Steak 


n. 3 
gester affinity with the metal than the metal has 
vith the ſulphur, or having a greater affinity with the 
julphur than it has with the metal. 

We have an inſtance of the firſt of theſe decompoſi- 
gons when acids are applied to crude ſulphure of anti- 
yoty. Thoſe ſalts, eſpeeſally the nitro-murlatie acid, 
difolve the ſemi - metal, and ſeparate the ſulphur, cau- 
ing it to ſwim on the ſurface. of the ſolution. The 
metal even appears to diſſolve eaſier and more com- 
pletely in ſulphure of antimony than when it is pure; 
ks we have already remarked. Iron and ſome” other 
netallic ſubſtances attract the ſulphur from this re- 


( ulus. — 


of ol Nitre is ſucceſsfully employed with this ſulphure in 
, de preparation of a number of medicines of ſome con- 


tquetice, We have already ſeen, that when one part 
f this ore is made to detonize with three parts of nitre, 
doth the ſulphur and the metal are burnt, and what re- 
mins is a white metallic oxide mixed with alkali. 
den equal parts of nitre and ſulphure of antimony 
e cauſed to detonize together, the detonation is leſs 
riſk, on account of the proportion of the nitre being 
5. This mixture therefore requires to be poured by 
poonfuls into a red-hot crucible 5; whereas that which 
intended to form white oxide, or diaphoretie an- 
Mony, needs only to be kindled once, when it im- 
ediately detonates, till the whole be reduced to 
wiite maſs. u ken the detonation of this mix- 
re, conſiſting of equal parts of nitre and ſulphure 
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r which antimony is effected, the whole maſs is urged 
efleccoith heat till it melt: and inſtead of diaphoretic anti- 


1aving 
grea! 


ny, the crucible is found to contain an opaque brown 
Vor. II. | 2 f maſs, 
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maſs, ſparkling, extremely brittle,.—in a word, a brow 
opaque. glaſs of antimony covered with -ſcoria, |; j 
eaſy to obſerve, that in this operation, the quantity of 
the nitre is not ſufficient to burn all the ſulphur. Thy 
portion of the ſulphur which eſcapes combuſtion cauſy 
the oxide of antimony to melt together with it 
When this mixture is not urged with fire till it hc 
brought into a ſtate of fuſion, the product obtained i 
nothing but a vitreous ſcoria, which was formerly « 
ed Rulland”s falſe liver of antimony. This matter, wha 
reduced to powder and waſhed in water, forms cru 
metallorum; which is nothing but vitreous oxide of a 
timony pulverized, and ſeparated from the ſaline mat 
ters, with which it is mixed in conſequence of the 

tonation of the nitre. | 
here are two other preparations ſimilar to the fore 
going, and, as well as it, true ſulphurated glaſſes of 
timony. The one is the ruby of antimony or gig 
opalina ; which is obtained by melting in a crucidk 
equal parts of decrepitated muriate of ſoda, nitre, u 
ſulphure of antimony. The melting of this mixt 
which is not preceded by detonation, affords a vitreol 
maſs of a light brown colour, very brilliant, and com 
ed over with white ſcoriz. The other very improper 
called medicinal regulus, is prepared by. melting a m 
ture conſiſting of fifteen ounces of ſulphure of antim 
ny, twelve-ounces of decrepitated muriate of ſoda, a 
three ounces of tartar. From the fuſion of this mi 
ture there reſults a gliſtering black glaſs very opa 
and very denſe, and of which the appearance does 10 
in the ſmalleſt degree, reſemble that of metals. Ti 
two compounds, which differ in ſome external prope 
from true /iverof antimony, doubtleſs owe thoſe proper 
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preparing them; but its effects on this mineral have 
not yet been exactly eſtimated. : 
To extract antimony from its ore in the ſmall way, 


to burn the ſulphur 3 and ſome other matter which may 
promote the reduCtion of that part of the metal, which 
is reduced to an oxide during the operation, muſt be 
lixewiſe added-ro the mixture. For that end, take eight 


of tartar, and three ounces of nitre ; mix theſe matters 


a red hot crucible : the nitre will detonize with the tar - 
tar and the ſulphure of antimony, forming black flux, 


When the matter is ſufficiently melted, let it be-poured 
into an iron cone greaſed and made hot: let the cone 


ed in; let the whole be ſuffered to cool, and the regu- 
lus will be found in a pyramidal form at the bottom of 
this veſſel. | This ſemi-metal is covered over with 


of the atmoſphere. When the upper ſurface of the re- 
pulus is convex, and exhibits a regular ſtar, it may be 
conſidered as pure. This ſtar, which ſuggeſted to the 
maginations of the alchemiſts the moſt extravagant no- 


nyitallizes as it cools. The outer edges cool firſt ; and 


produces this cryſtallization, which never takes place 
but on ſmall maſſes of antimony ; for in large cakes of 
mis ſemi-metal, as the fluid matter undulates round 

L 2 ſevera 


\ 


by which they differ from it to the marine falt uſed in 


no more nitre muſt be employed but what is requiſite 


ounces of ſulphure of antimony in powder, fix ounces 


well together, and put the mixture by ſpoonfuls into * 


and the antimony will be at the ſame time melted. 


be ſtruck with a few blows while the mixture is pour- 


reddiſh black ſcoriæ, which readily attract the moiſture | 


tons, depends on the manner in which the ſemi- metal 


the fluid matter being then driven towards the centre, 


= 
1 
2 


R . 
= 
- — — — AED — * = — Lay r 
, |  S . 


— 


$56 J Amimoy, 


* 


ſeveral centres, inſtead of a ſtar, the cryſtallization ext; 


bits fern-leaves under» different angles. Reaumu 
has ſhown. that ſudden cooling prevents this ſtellated 
cryſtallization from takilig place; and that if even one 
fide of the cone be ſuddenly cooled, only half a ſtar i 
obtained. The quantity of metal obtained by this 
proceſs is not equal to an half of the ſulphure of ant. 
'mony employed en the occaſion, although the miner; 
generally contains more regulus than ſulphur, becauſe 
part of the ſemi-metal enters into combination with the 
faline matters which form the fcorizs. | 
Theſe ſcoriæ are compound bodies, conſiſting af: 


| great many principles. They are found to contain the 


fixed alkali of the nitre and the tartar, combined with 
the fulphur of the antimony in the ſtate of alkaline 
fulphure. This ſulphure holds in ſolution a portion d 
oxide of antimony, and is mixed with a little ſulphate 
of potaſh, formed in conſequence of the ſulphuric ac 


| produced by the combuſtion of the fulphur having 


combined with part of the alkali which belonged u 
the nitre. Laſtly, theſe ſcoriz contain likewiſe a eu. 
bonaceous matter which they owe to the tartar. On 


| boiling them in a large quantity of water, and filtrating 


the boiling liquor, this carbonaceous matter is left on 
the filter. This ſolution 1s clear while it remains warn, 


but as On as it cools, it becomes turbid, and depofite 
. a reddiſh 
* 


There is doubtleſs ſome analogy between the way in which 
metallic buttons cryſtallize on their ſurface and the form whit 
they aſſume, when by a well · conducted cooling, and by ſeparating 
the fluid from the fixed part, art diſpoſes them in ſeparate cryſtal 
This has engaged the Abbe Mongez's attention in his reſearches 
concerning the cryſtallization of metals. A. 
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1 reddiſh matter, which is at preſent thought to be an- 
timoniated ſulphure of potaſh. This precipitate is call- 
ed kermes mineral by the dry way. When the li- 
guor ceaſes to depoſite a precipitate, it then affords 
by evaporation a matter not ſo deep coloured as kermes, 
which is a real antimoniated ſulphure of potaſh. It 
affords likewiſe ſulphate of potaſh. If, inſtead of evapo- 
rating the liquor, you pour an acid into it, it gives a 
precipitate of ſulphurated oxide of antimony of an 
orange yellow colour; which. was formerly called go/- 
den filver of antimony, and ſeems to differ but little from 
hermes. 

If aquantity of ſulphure of antimony reduce topos - 
der be boiled for a few moments in water containing 
carbonate of potaſh or of ſoda, either of theſe efferveſ- 
cent alkalis diſſolves the ſulphur, and forms b; that 
means an alkaline ſulphure, which holds a part of the 
oxide of antimony in ſolution : this boiling liquor is fil- 
tered; and by .cooling it depoſites as a precipitate 
that portion which it contains of termes or red ſulphu- 
nted oxide of antimony. When this liquor is cooled 
and filtered, a new precipitate of orange coloured ſul- 
phurated oxide of antimony may be obtained from it 
by acids. If an alkaline lixivium be boiled anew over 
this reſidue, kermes may be again obtained. But this 
lernes is of a paler colour than that which was at firſt 
obtained ; and the oftener the operation is repeated, the 
more does the precipitate differ in nature from genuine 
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hich 
ia eren. The alkali appears to diſſolve more of the ſul- 
u phur than of the oxide of antimony ; and ſulphure of 


antimony ſhould not therefore be boiled coftener than 
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once or twice in the alkali, This operation is genery. 

Iy called the preparation of, kermes by the humid way, 
This name was given it by a Carthuſian friar, ny, 


med Simon ; doubtleſs, becauſe its colour reſenible, 


that of the animal called kermes*, which is uſed in dye. 
ing. Mineral kermes has been alſo called Carthuſay 
powder, becauſe it was at firſt prepared in a laboratory 


belonging to that order. Glauber appears intitled tg 


the merit of being the diſcoverer of this medicine; for 
he prepared it with ſulphure of antimony, and liquor a 
nitre fixed by coal. But he has deſcribed his proceh 
in an unintelligible language; nay almoſt in alcheni, 


cal ſymbols. Lemery, who laboured much in invelti 


gating the nature and the combinations of antimony, 
and who has given, under a different name, a prepars 


tion ſimilar to kermes, may be regarded as being pro 


perly the inventor of this compoſition. ' It was, how 
ever, offered to the world as an entirely new prepare 
tion many years after the publication of that chemiſt 
work; and it owes its celebrity to the ſurpriſing cure 
which it effected when firſt adminiſtered by the Car 


thuſian friar Simon. He received it from a ſurgeon dl 
| tle 


* The animal lermer, ot ſcarlet grain uſed in dyeing, is the ki 
of a female inſet, which fixes on the holm or ilex, and gradually 
increaſes its bulk into the form of a cap. It loſes the annular ſom 


which diſtinguiſhes thoſe animals. Under this cap are contained 


the eggs of the inſet. The young inſects iſſuing from the eg 
pierce through the ſhell ; and the females being without wings, fy 


upon the leaves of trees and die there, after being impreguated bj 
the males who are winged. The cochineal inſect is another {pt 
_ cies, in nature ſimilar to this; as we ſhall ſhow when we come i 


ſpeak of the animal kingdom. A. 
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the name of Eigerie, who was not himſelf the inventor 
of it. Ligerie ſaid that he had it from M. Chaſtenay, 
the King's Lieutenant at Landau, to whom it was ſaid 
to have been communicated by an apothecary who pre- 
tended to be a diſciple of Glauber's. Dodart, at that 
time firſt phyſician to the king, applied to Ligerie to 
publiſh his receipt for making kermes ; and it was ac- | 
cordingly communicated to the world by that ſurgeon 
in the year 1720. Lemery, the ſon, in the Memoirs 
of the Academy, aſſerted his father's right to the ho- 
nour of this diſcovery : and with the more reaſon, be- 
cauſe moſt apothecaries, in preparing &kermes, ſtill fol- | 
low the proceſs of that ſkilful chemiſt. By); 

Ligerie's proceſs conſiſts in boiling a pint of rain 
water for two hours, with four ounces of liquor of nitre 
fixed by coals, and a pound of ſulphure of antimony 
broken into ſmall pieces; filtrating the boiling liquor; 
boiling the ſame ore with three ounces of new liquor of 
fixed nitre diluted in a pint of rain water; and, laſtly, 
ſubjecting the ſecond reſidue to a third boiling, with 
the ſame lixivium as before, namely, adding to it two 
ounces of liquor of fixed nitre, with a pint of rain wa- 
ter. The liquor is then filtered, and ſet aſide till it de- 
polite the kermes ; it is then waſhed till it become in- 
pid, dried, and after ſpirit of wine has been burnt 
oer it, reduced to powder. This proceſs is tedious, 
aud affords but very little kermes ; for all that is ob- 


tained is at moſt but two or three drams to the pound 
of ſulphure of antimony. It is likewiſe very trouble- 
ſome, on account of ſo much boiling and evaporation 
of water. Laſtly, Three-fourths of the ore of antimo- 
Ny are loſt in this proceſs ; becauſe the quantity of the 
Z 4 ., alkal 


— 


and an ounce of ſulphur, all pulverized, is melted in: 


mony; ſtir the mixture, and after it has boiled for a 
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ſo completely, as ſoon as. it cools: it mult then be bol 
_ ed in a ſufficient quantity of water; and this liquor fi 
tered through grey paper, affords by cooling kerma 


* 


alkali employed is fo ſmall in . to that of e The 
mineral. 632% mes, ari 

M. Baume, who 1 nn ger two proceſl miſts he 
for preparing in a very ſimple manner, and in ayer W;ally th 
ſhort time, a great quantity of kermes, or red ſulplu, Were, anc 
rated oxide of antimony; the dry, and the humid way, Witte anti 
In the firſt, a mixture conſiſting of a pound of ſulphun MMolved ; 


of antimony, two pounds of very pure alkali of tam 7 po 
or, 
crucible, Thus melted, the mixture is poured into zg nony. ' 
iron mortar, where it is again pulyerized, though no Wixiviun 
dual 


ther {1 


of a brown red colour : it muſt be waſhed, firſt wit 
cold, and after that with boiling water, till it be ſuf. 
ciently purified from any mixture of ſaline matter; i 
is then dried, pulverized, and paſled rough a ſilken 
ſieve. 

To prepare hermes in the humid way, bs ſame che 
miſt directs to boi] a lixivium, conſiſting of five or fix 
pounds of pure fixed alkali, with fifteen or twenty 
pounds of river water ; into this liquor, when boiling, 
caſt four or five ounces of levigated ſulphure of ant- 


moment, filtre it: this filtered liquor depoſites a greal 
deal of kermes by cooling; which muſt be walhed in 
the ſame manner as that prepared by fufion, This pro 
ceſs, according to M. Baume, affords twelve or thirteen 


0 accon 
acids 


5 ounces of kermes to the pound of antimony. He aſſurs loyed f 

us, that the kermes obtained by theſe two different i difſol 

ways is entirely the ſame. ed; ar 
| The 


* 


* 
_ 


- 
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The theory of this operation, or the nature of ker, 
mes, are not yet well known; tho* many eminent che- 
miſts have been engaged in the reſearch. It is gene- 
ally thought that the alkali diſſolves the ſulphur of the 


the antimony. Yet the ſemi-metal is not entirely diſ- 


rey powder is precipitated during the boiling of the 
Iquor, which melts without any addition into real anti- 
nony. The precipitation of kermes, by the cooling of the 
xivium, which though at firſt reddiſh and tranſparent, 
gradually looſes its colour as the kermes ſubſides, is an- 
ther ſingular phenomenon. This compound is thought 
o be a kind of antimony ſuperſaturated with ſulphur, 
ind when hot ſoluble in fixed alkali. If you make a 
xiviom containing precipitated kermes, the kermes 
jill again be. diſſolved by heat. The lixivium, which 
y cooling gave a precipitate of kermes, contains like- 


nown by the name of golden ſulphur of antimony, 
id much more emetic than kermes. It is thought 
contain more ſulphur than kermes, and leſs of the 
hetallic oxide. : = 5 

Geoffroy, who in the years 1734 and 1735 commu- 
cated to the Academy ſeveral Memoirs concerning 
ermes, made a great many experiments, with a view 
accompliſh an analyſis of it. He confiders the action 
acids as the moſt effectual means that can be em- 
loyed for that purpoſe : theſe ſalts are thought by him 
 diffolve the ſemi-metal, and leave the ſulphur na- 
ed; and thus he thinks the proportion in which the 


be 


ore, and that the ſulphure which is then formed diſſolves 


ved ; for in Lemery's proceſs by the humid way, a 


ile antimoniated ſulphure of potaſñ. When an acid 
4 poured upon it, an orange matter is precipitated, - 


two 
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two principles of kermes are united in it may be H lich 
mated. An ounce of kermes contains, according 1 
Geoffroy, ſeventeen grains of metal, thirteen or four. 
teen grains of fixed alkali, with forty, or one and fory 
grains of ſulphur. But many chemiſts are at preſent, 
opinion, that kermes contains not a particle of alk 
M. Baume ſays, that this ſalt is not one of its conſti. 
tuent principles, and may be entirely ſeparated fron 
it, only by waſhing the maſs in plenty of bol 0 its 
water. M. Deyeux, who has turned his inquiries t ne: 
the ſame ſubject, agrees in opinion with M. Baume, lffﬀvntity 
a a feries of experiments performed in conjunction with Thec: 
the Duke of Rochefoucauld, I have had an opportunimhſ**v<lc 
of being fully convinced of the ſame truth: but o oduce 
fact particularly worthy of notice is, that, as the the! 
cumſtances of the preparation of kermes vary, it alli colout 
appears to vary greatly in its nature. It may contain" Lim 
more or leſs ſulphur; and we may naturally infeffﬀ""4*7, 
that its effects muſt vary, according as the proportion the en 
of its principles 1s varied. It appears, in general, that uphur, 
the ſtate of the ſulphure of antimony, the various profil the far 
portions in which its principles are united, and its | th full 
ing more or leſs attenuated or divided, as well as a le fu 
quantity and the particular ſtate of the alkali in poi nonuated 
of cauſticity, the quantity of the water, the time dv Laſtly, 
ring which the lixivium is boiled, with many othe ſulphu1 
ſuch ctrcumſtances, produce great variations on the nl" le; 
ture of kermes. In order to obtain it always with ester 
ſame ſtrength, the proportion of the ſubſtances of whid per, at 
it is compoſed, and the circumſtances in which it i n 
prepared, ſhould always be the fame. Without enter th this 
ing into a very minute detail of all the phaznoment phur, ] 
* | which ; 
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«hich kermes has offered to our obſervation, when 
reated with a great many different intermedia, we ſhall 
ah add, 1. That the cauſtic alkalis produce a ſingu- 
kr alteration upon it, and diſſolve it even when cold. 
That the energy with which the acids act on this 
ſubſtance is much diverſified, and that it is very difh- 
to determine by means of them the quantity and 
the {tate of the ſemi-metal, and the ſulphur which enter 
o its compoſition; becauſe the ſulphur ſeparated from 
nes by acids carries always along with it a certain 
wantity of oxide of antimony. | 
The cauſtic alkalis act with much more energy than the 
ferveſcent alkalis on ſulphure of antimony; the former 
roduce more kermes in proportion to their quantity; 
id the kermes into which they enter, is of a much deep- 
colour than that which owes its formation to the lat- 
xr. Lime, or lime water, when digeſted overantimonyin 
onder, affords, even without the application of heat, 
the end of a few days, a kind of kermes or golden 
uphur, of a beautiful red colour. Ammoniac alters it 
Wn the ſame manner. By diſtilling ammoniacal muriate 
th fulphure of antimony, we obtain a pulverulent 
urple ſublimate, which appears to be a kind of anti- 
noniated ſulphure, with a baſe of ammoniac, | 
Laſtly, To conclude the hiſtory of ge decompoſition 
ſulphure of antimony, a number of other metallic ſub- 
ances ſeparate the ſulphur from this compound, having 
greater affinity with it than antimony has. Tin, iron, 
oper, and ſilver, are all of them capable of eſſecting this 
ccompoſition. It is only neceſſary to heat tin or ſilver 
ich this ore till they melt. Theſe metals unite with the 
phur, leaving the antimony in a ſolitary ſtate. Iron 
' and 


alſed as purge. For this end, a quantity of water 


© oxide of antimony known by the name of diaph: 


„% tunen 


and copper produce the ſame effect: theſe muſt be f 
filed down, and made red-hot in a crucible, a 
which the ſulphure of antimony is added to them, 
 foon. decompoſed. The mineral haſtens their fuß 
and the ſemi-metal is ſeparated. It muſt be confells 
however, that the antimony obtained by theſe x 
| cefles is never pure: it ſtill retains a part of the me 
lc fubſtances which were employed to ſeparate the { 
phur. Its form and colour always indicate this; and 
is diſtinguiſhed by the name of the metal with whi 
it is alloyed. 

Antimony. is employed in many of the arts; me 
eſpecially in caſting types for printing. It was forme 


wine was drunk, after ſtanding over night in vel 
of this ſemi-metal. But as thę particular temperaty 
of the place and the ſtate of the wine, as being m 
or leſs acid, neceſſarily rendered it uncertain wh 
quantity of the metal might be at any time difſolye 
this medicine has been with good reaſon given up, 
being very little to be truſted. For the ſame reaſo 
the perpetual pills are no longer uſed, which ve 
little balls of this ſemi-metal ſwallowed- as a purgati 
The ſtate of the digeſtive juices, the nature of f 
mucus in the primary duQs, and the differences l 
_ tween different individuals in point of ſenſibility, 
dered the effects of thoſe pills uncertain, and freques 
Iy dangerous. 

Crude ſulphure of antimony, Rotrou's ew 


kermes mineral, and golden ſulphur, are the only a 
monial preparations at preſent uſed in medicine. 
- ph 
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diſtempers. It is fuſpended in a linen bag in the 
fels in which ptiſans for theſe diſorders are prepared: 
number of phyſicians deny that it produces any good 
ets when adminiſtered in this way. It is likewiſe 
ated and made up into pills, which are taken for 
Tas complaints, 


commended as a very effeQual remedy in diſorders 
afioned by the thickening of the lymph; fuch as 
rophulous caſes, and all ſwellings of the glands in 
neral. A number of phyſicians truſt but Fittle to the 
ets of waſhen diaphoretic antimony : they think it 


et it is to be remembered, that Rouelle, the young- 
„ found this oxide to be ſufficiently ſoluble, and 
at in conſequence of its poſſeſſing this property, it 
uſt be capable of producing ſome effects in medi- 
ine. Beſides, as we know not in what manner the 
itric juices, and thoſe of the inteſtines, act on metallic 
xides, we muſt not venture to pronounce that a fub- 
ance which is apparently infoluble and infipid, can 
ve no virtues when taken inwardly. Experience 
oves, however, that this medicine produces ſcarce 
y eſſect in the moſt obſtinate cutaneous diſorders, 
dwever long we continue to apply it. Unwaſhed dia- 
horetic antimony, or Rotron's ſolvent, is preferable, 
ecauſe, on account of its containing alkali, it is much 
tore active than the laſt-mentioned medicine. A me- 
licine called La Chevtlleray's powder is {till uſed in ſuch 
les. It conſiſts of diaphoretic antimony calcined ſe- 


lixiviated 


ure es antimony is employed as a ſudorific in cuta - 


' Rotrou's ſolvent, or alkaline oxide of . I-27 


pure oxide of antimony, entirely deſtitute of virtue. 


en times ſucceſsfully, with freſh nitre each time, and 
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times its own weight, it is no longer ſuſceptible | 
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lixiviated after each operation. It differs but . 
little from waſhed diaphoretic antimony ; for wi 
this ſemi · metal has been once well calcined, as i; 
when detonized with a quantity of nitre equal to thy 


calcination : and therefore no detonation can be ol 
ved in this operation. This medicine is abſolutely i 
capable of producing any e when n of 
kali. 

Kermes mineral is one of the moſt valuable me 
cines that are prepared of , antimony. It is ing 
ſive, and is very happily adminiſtered in pituitou i 
fections of the ſtomach, the lungs, the inteſtines, a 
even of the urinary paſſages. It is moſt frequently uſe 
in caſes when the breaſt is affected, in order to afliſt e 
pectoration. It ought not to be given, however, f 
the inflammation be abated. It is likewiſe given fy 
ceſsfully, in ſmall doſes frequently repeated, in d 
tarrhs of the breaſt, the humid aſthma, cutaneous dil 
orders, ſwellings of the glands, &c. It is given! 
doſes of from half a grain to'two or three grai 
in certain drinks or pills. Sometimes it occaſion 
vomiting 3 and it often occaſions ſweat, or a re? 
of urine. 
Golden ſulphur, as bong a violent emetic and pur 
gative, is but little uſed. , It was formerly admin 
tered in the ſame caſes in which kermes is preſcribe 
but its effects are much more uncertain. © _ 
| There are likewiſe ſeveral other preparations of a 
timony, which are very advantageouſly' employed i 
medicine: But as they are made up with vegetab 
matters, we will ſpeak of them on another occaſio 
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is is among the moſt valuable of metallic ſub- 
unces in medicine; and phyſicians cannot ſtudy its 
properties with too much attention. Scarce any other 
metallic ſubſtance has more engaged the attention 
doch of alchemiſts and chemiſts ;. and we have deſ- 
ribed a number of valuable preparations into which it 
ters. | 
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65 INC is a metallic ſubſtance, ſparkling, of ie co 
bluiſh white colour, and cryſtallized in narronfvbile t. 
laminæ; it has neither taſte nor ſmell. It cannot be I. 8 
reduced into a powder like the other ſemi-metals : no 
a yields under the hammer, and niay even be beaten out al! n. 

8 good deal, provided it have not been too much han 
| mered before? We owe the knowledge of this proper: s 
' ty of zinc to M. Sage. When zinc is wanted to be Nati, 
very much attenuated, it muſt be granulated, by be its cx 
ing poured melted into cold water, or filed down. WW, tha 
c greaſes the files employed for this purpoſe, and fills m i: 
their teeth. Macquer fays, that when it is expoſed uh, 
the moſt intenſe heat which. it can bear without mel ant fl 

ing, it becomes ſo brittle that it may be pulyeriſed u able. 
CO, | a o. 
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; mortar. This property eſtabliſhes a wide diſtinction 
between zinc and thoſe metals which are rendered 
note ductile by the action of heat, and renders it eaſy 
ſor us to reduce a maſs of this metal to ſeparate particles. 
t may be likewiſe reduced to the ſame ſtate by tritu- 
wing it when melted, and ſtirring its partieles to pre- 
jent their adhering together as they cool. This ope- 
ation muſt not be performed in an jron mortar, for 
inc always diffolves a portion of that metal : a marble 
zeſtle and mortar ſhould be uſed for the purpoſe. 

In water, zinc loſes about a ſeventh part of its weight. 
The brilliant, and in a manner regular facets, which 
zppear in the fracture of the pigs into which zinc is 
made up for commerce, are a proof that this ſemi- 
metal is capable of cryſtallizing in a determinate man- 
her. The Abbé Mongez ſucceeded in cryſtallizing - 
tis ſemi-metal. Its cryſtals are bundles of ſmall qua- 
angular priſms, diſpoſed in all directions, and of a 
ue colour, which is changeable if expoſed to the air 
File the metal is hot: e 

M. Sage thinks zinc to be, next after iron, the moſt 
ommon of all metals. He affirms that he has found it 
n all martial pyrites : and M. Grignon aſſerts that the 


ham of the furnaces in which iron ores are treated, 
oper days confains a good deal of zinc. | 
to be Native zinc is very rare: moſt naturaliſts even doubt 


tits exiſtence. But M. Valmont de Bomare informs 
„„ that he has ſeen ſpecimens of this ſubſtance in 
ie mines of lapis calaminaris in the Dutchy of Lim- 
argh, and in the mines of Goſlard. It was in ſmall 
ant filaments, of a greyiſh colour, and very inflam- ' 
able, op 
l. Il. Aa This 
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This metal is ofteneſt found in the ſtate of . i 
then conſtitutes the /apis calaminaris, which in point of 
form is ſubject to very many varieties. Sometimes it h 
in cubic, priſmatic, foliated, or laminated cryſtals; by 
ofreneſt in irregular maſſes. Its colour too varies, |; 
is ſometimes white, ſometimes grey or yellow, and 
ſometimes reddiſh. It is a hard body, but never fo yery 
hard as to give fire with ſteel. It is found in Pretty 
large quarries in the Dutchy of Limburgh, in the coun. 
ty of Namur, and in Nottingham and Somerſetſhiresin 
England. Theſe quarries of lapis calaminaris, are often 
found to contain marine bodies, calcareous ſpar, &c,; 
circumſtance which proves them to have been depo- 
ſited by water. The lapis calaminaris is {till called ng. 
tural or foſſil cadmia. Bergman, who has analized zinc 
ores in a very accurate manner, has found almoſt all ca 
lamines to contain ſiliceous and aluminous earth, and 
oxide of iron in various proportions: calamines contain 

from o to. 30 of metal. 
The Abbé Hauy has diſcovered that all cryſtalline 
calamines have the electric powers of the tourmaline 


The zeolitiform calamine has been analized by M. Pelle 


tien, and the reſults publiſhed in the Journel de Phyſique 
It is in ſmall laminæ, not at all like the zeolite. The 


form a jelly with acids; and naturaliſts have therefor 


done wrong, to confound them with the zeolite. 
Linc, in combination with ſulphur, forms what 8 


called blende or falſe galena. This ſulphure of zinc 
commonly in ſcales ; ſometimes it appears in cubic c 
ſtals, more or leſs truncated. As to colour, it is ſome 


times lead coloured, but generally black or reddilt; 


There is alſo found at Ronſberg in Norway, at Gollard 


and at St Marie, a yellow and tranſparent ſpecies of th 
ſubſtancs 
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ſubſtance. Some blendes are phoſphoric when rub. 
ded in the dark. Some of them poſſeſs this property 
in ſuch à degree, that all that is neceſfary to make them 
diſplay 1t, is to\ rub them with a'tooth-pick. Blende 
has received the name of Aerile nigrum ; becauſe, when 
melted, in order that the zinc which it appears to con- 
tain might be extracted, no zine is obtained, as the 
ſemi-metal is volatilized while it is in fuſion. All 
hlendes, when they are either rubbed or diſſolved in 
acids, exhale a very, ſenſible ſmell of liver of ſulphur. 
Cronſtedt thinks them to conſiſt of zinc combined with 
ſulphur by the intermedium of iron. M. Sage is of 
opinion, that they contain an earthy ſulphure, or liver 
of ſulphur: 

Linc is likewiſe found in a ſaline ſtate, combined 
with the carbonic, or with the ſulphuric acid. The firſt 
of theſe compounds is known by the name of vitreous 
zinc ore, or ſpar of zinc. This ore is white, grey, or 
bluiſh, and gives fire with ſteel : it is penderous, ſome- 
times cryſtallized, and ſometimes ſtalactitical, or irre- 


gularly ſhaped. It diſſolves with efferveſcence in acids, 
ziring out carbonic acid. Bergman reckons every 100 
grains of it to contain 65 of oxide of zinc, 28 of car- 
bonic acid, 6 of water, and 1 of iron. 

Native ſulphate, or vitriol of zinc, is found in rhom- 
boidal cryſtals or white ſtalactites. It is often cryſtal- 
lized, like amianthus, in ſilky filaments, or in fine 
needles : it is ſometimes confounded when in this ſtate 
with fathered aluni. It is found in Italy, and in the 
mines of Goſlard' in Hartz. 

We may now proceed to arrange zinc ores in the fol- 


owing manner, according to the ſeveral ſtates in which 
lac ſemi-metal is found. | 
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oy State I. Native zinc. | 
1. In pliant filaments, geyih, nd inflammadle, 
VF State Il. Zinc in Oxide; Calamine. 3 


Varieties. | 
Oxide of zinc, or white calamine in tetraha. 
dral priſmatic cryſtals, ſhort and bundled to. 
gether in a confuſed manner. It ſometimes 
inclines to green. | 
. Oxide of zinc, or calamine cryſtallized i in pyn. 
mids, reſembling the hog's tooth calcareous 
ſpar : its colour, white, grey, greeniſh, ct 
reddiſh. Meſſrs Sage and Rome de Lille 
think that this calamine is produced by the 
decompoſition of calcareous: ſpar. It is indeed 
often'found to be in part calcareous and hol. 
low within. 
Eg. 3. Solid, and as it were worm-eaten oxide of zinc 
or calamine. It is furrowed, cellular, and in 
ſome manner cryſtallized in dendrites. . 
4. Solid, compact calamine or oxide of zinc; . 
pis calaminaris. That which we get fron 
the county of Namur is always calcined. 
| There is an order againſt exporting it till it 
have undergone that operation. 
5. Oxide of zinc, or calamine in greeniſh or yet 
lowiſh ſtalagmites. 
6. Oxide of zinc, or calamine in a zeolite form, 
known by the name of Zeolite of Friburgh. 
M. Pelletier has diſcovered that this pretend: 


RY ed pearl- coloured zeolite contains to 109 
parts 


* 5 


Varie 


State 
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I, 
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Varieties. ; 
parts, —from 48 to 52 of ſiliceous earth, 36 
of oxide of zinc, and from 8 to 12 of water. 


State I, Zinc mineralized by ſulphur ; Sulphure 9 
of zinc, blende. 


The principal vafieties of this ore are to be diſtin- 
guiſhed by their diverſities of form. Cubic blende has 
been ſo called by miſtake. The following are the va- 
rieties of its forms mentioned by M. 2 
7 

es Duodecahzdral blende- with rhombic facets, 
This is the primitive form, and is obtained by 
the ſubdiviſion of the cryſtals. It has not yet 
been found in nature without additional facets, 

2. Blende with 12 trapezoids and 13 triangles, 

3. Blende in regular octohædrons. 

4. Blende in regular tetrahædrons. 

5. Beſide theſe ſive varieties wn by mineralo- 
giſts as ſpecies, there are others diſtinguiſhed 
by colour; the grey, with a metallic aſpect, 

the black, the red, or reddiſh brown, the yel- 
lowiſh green, the waxen yellow, &c. Theſe 
are all either ſhapeleſs or cryſtallized. | 

6. Blendes may be diſcriminated by their more or 
leſs ſenſible phoſphoreſcence upon friction, and 
by the fætid odour of ſulphurated hydrogene, 
which they emit, when rubbed or heated. 

7. Sulphure of zinc or decompoſed blendes, the 
laminæ of which are detached, and their. luſ- 
tre deſtroyed. This becomes an oxide of 


zinc or calamine. | 
Aaz3 State IP, 
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A : nitric 
State IW. the it 
i / rema 

s 
Varieties. WY 
| riatic 
1. Carbonate of zinc, {party zinc, or vitreous ors Wl dne (i 
of zinc. | e it is | 
. . Sulphate of zinc, in rhomboidal cryſtals, | in fa. kes 
lactites, or in ſilky filaments. the 0 
| . has Cl 
In aſſaying calamine, it is generally ſufficient to re. Wl gined 
duce it to powder, to mix it with coal, and to heat the aue r 
mixture in a crucible covered with a red copper plate; he th 
on which the copper immediately becomes yellow, niac, 
and is converted into braſs. Bergman has. analized but n 
an more accurately by the humid way: cal ſu 
he made uſe of the ſulphuric acid in analizing pure > As 
lamine and carbonate of zinc: the ſolution he found frſt r 
to contain both ſulphate of zinc and fulphate'of iron; mines 
the laſt he decompoſed by a known weight of zinc, be ye! 
and afterwards precipitated it with carbonate of ſoda Wi whict 
He has determined, that 193 grains of this precipitate rates 
are equal to 160 grains of zinc; from the weight of Wil after | 
/ the precipitate he deducts the weight of the zinc em Berg: 
ploved to precipitate the iron. ores, 
As moſt calamines are of a more compound nature Wl calam 
than this, and contain filiceous eatth, aluminous earth, Wi the a 
„and chalk combined with oxide of zinc, of iron, and greate 
even of lead; Bergman firſt treats thoſe ores three time water 
ſucceſſively with two parts of nitrous acid each time: on conta 
heating them till they become dry, the acid catcines the ¶ them 
iron, and renders it inſoluble; the ſecond addiuon ol precix 


nitric 


Ott 


nitric acid ſerves to diſſolve whatever is ſoluble; and 
the iron, the ſiliceous earth, and the aluminous earth, 
remain ſeparate. The acid holds in ſolution the calca- 
reous earth and the_oxides of zinc and lead. The mu- 
natic acid is employed to precipitate the oxide of lead; 
the ſulphuric acid to ſeparate the lime; as to the lime 
it is precipitated by the alkaline pruſſiates. Bergman 
takes one fifth of the weight of this precipitate to be 
the oxide of the zinc contained in the calamine. He 
has employed likewiſe another proceſs, in which he di- 
tilled the ſulphuric. over calamine till only a dry reſi- 
due remained; this reſidue he. lixiviated in hot water t. 
he then precipitates this lixivium with cauſtic ammo- 
mac, which ſeparates the iron and the aluminous earth, 
but not the oxide of zinc, which is ſoluble in ammonia- 
cal ſulphate. | 75 5 

As to the aſſaying of blendes, formerly they were 
firſt roaſted, and then treated in the ſame way as cala- 
mines. M. Monnet firſt aſſerted that theſe ores might 
be very well aſſayed by diflolving them in aquafortis, 
which combines with the metallic ſubſtance, and ſepa- 
rates the fulphur. The oxide of zinc is then reduced, 
after being ſeparated by diſtillation from the nitric acid. 
Bergman has made a ſeries of experiments on theſe 
ores, no leſs accurate than thoſe which he has made on 
calamines; and has purſued M. Monnet's concerning 
the aſſaying of them by the humid way to a much 
greater length. He firit ſeparates by diſtillation; the 
water, the arſenic, and a part of the ſulphur which they 
contain: he next treats them with ſuch acids as act upon 
them with the moſt torce ; and finiſhes the operation by 
precipitating theſe ſolutions with various re-ggents. 


A / 5 8 The 
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he ores of zinc are not "wrought i in order to extra 
the ſemi- meta! which they contain. By melting lead. a 
mixed with blendes, zinc is obtained in the form of ox, 
ide; which ãs ſublimed in the chimnies of furnaces, 200 
there produces greyiſh incruſtations, which are calle 
zuttia or cadmia fornacum. Another portion is obtain 
ed in the metallic form by cooling the anterior part q 
the furnace. The zinc being reduced to vapour by 
the action of the fire, is there condenſed, and falls in 
grains on powder of charcoal, covering a ſtone place 
beneath in the furnace. The powder of coal prelerye 
the ſemi-metal from being calcined ; it is then melted 
anew in a crucible, and caſt into pigs. This is the pro, 
ceſs by which the greateſt part of the zinc which paſſz 
in commerce is obtained at Rammelſberg, either in ox. 


ide or in metal. This zinc is always combined with z 


portion of lead which alters its nature; That which it 


prepared in China, and comes to us from the Indies 
under the name of ſutenag, is much purer “; but we 
are unacquainted with the proceſs by which it is prepa 
red. M. Sage ſays, that the Engliſh extract zinc, in 
the great way, from lapis calaminaris by diſtillation; 
but the apparatus which they employ is kept a ſecret. 

Zinc expoſed to heat in cloſe veſſels melts on beco- 
ming red-hot, and.volatilizes without being decomp6 
ſed. If ſuffered to cool ſlowly in a veſſel from which 
a part of the melted ſemi-metal may run out, the remaits 
ing part cryitallizes into needled priſms. M. Mongez ule 


for 


* Kirwan gives the name of tutenag to a variety of the britti 
q calamine of China, of which M. Engerſtrom has given an analyſis 
in the Memoirs of Stockholm, 1775. That ore is very rich, and 
contains from M to £3; of zinc. 
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r this purpoſe a roaſting pot with ſeveral holes in its 
ges and bottom, which he ſtops with earth of bones. 


radually ſtopped ; and the metal is ſtirred with a red 
on introduced by one of them. This ſimple pro- 
es cauſes the melted zinc to run out; and the roaſt- 
ng pot is then ſhaken till the metal ceaſe to run, and 
e portion which 18 cool cryſtallize. If left in the 
el, it takes a metallic colour: if expoſed to the air, 
aſſumes the ſhades of the rainbow. When melted zinc 


ey pellicle, which is ſoon converted into a yellowiſh 
xide, not very refractory, but eaſily reducible. This 
xide weighs more than the zinc of which it is formed; 
ut if the ſemi-metal be · violently heated, it burns with 
white or a greeniſh yellow flame, which is very bril- 
ant, and reſembles the flame of phoſphorus. The oxide 
carried up and volatilized by the current of this 
ame, but condenſes in the air into the form of very 
pte white flakes, which are called flowers of zinc, pom- 
Wir, nibil album, philoſophical wool or cotton. They 
jean thoroughly calcined oxide of zinc; and their gra- 
. ys greater than that of the ſemi-metal from which 
ey are formed: for M. Baume obtained ſixteen oun- 
s [1x drachms and fifty four grains of this oxide from a 
und of zinc. It is not volatile of itſelf ; and its ſub- 
ation is owing to the rapadity with which the zinc 
uns; for if this oxide be expoſed to fire after being 
atilized, it remains fixed: it retains a phoſphoric 
ht which it diſplays in the dark; it melts into a glaſs; 
ta very intenſe heat is requiſite: Vitrified oxide of 
ne 18 of a beautiful pure yellow colour. 


ye 
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The 


Then the ſurface of the zinc cools, all the holes are 


brought into contact with the air, it is covered with a 


+ 
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oxide and the glaſs ſeems to be, that in the latter the prin 


The oxide and the glaſs of zinc are nothing bu: 
combination of the ſemi-metal with oxigene, or the h 
of vital air. The only difference between the whiz 
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ciples are more intimately united. This compound 
one of thoſe metallic oxides which are indeſtruible; 
nor can it he reduced without the addition of anoths 
body. In order to reduce it, we muſt bring it in 
contact with ſome combuſtible ſubſtance. On expoſing 


to an intenſe heat a mixture of white oxide of di leſs 
with coal or any other combuſtible matter, zine is its vo 
tained ; and the coal is partly burnt by means of Moc, it 
oxigene, of which it robs the metallic oxide. Zinc the t 
therefore leſs affinity than coal with oxigene, though ii is di 
appears to be the more combuſtible of the two. e deco 
operation ſugceeds beſt in cloſe veſſels : and we hich ad 
told, that the Engliſh reduce lapis calaminaris by dill rene 
lation. | | The f 
Zinc is ſcarce alterable by air: only its ſurface Id. A 
little tarniſhed, and it ſeems beginning to oxidate. mes a | 
Water acts powerfully on zinc when the ſemi- mei excitec 
begins to become red-hot. It eaſily reduces zinc toe of v 
oxide, giving out at the time a good deal of hydr to 
nous gas, which ſhows that it is, decompoſed by the ſem tha litt 
metal, which with the help of an high temperature A. This 
prives it of its oxigene. Meſſrs Lavoiſier and Me ned 
nier were fully convinced of this fact by their expen nly owi 
ments on the decompoſition of water. A little ca acid n 


the g 
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naceous matter from the zinc is held in ſolution by tl 
bydrogenous gas obtained in this proceſs, 
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Zinc has no power of action on ſiliceous or on alumi- 


wunds, and communicates a yellow colour to glaſs. 
Neither barytes, nor magueſia, nor lime, acts upon 


inc. 


is ſemi-metal, it blackens its ſurface, and diſſolves a 
rain quantity of oxide, which, as M. de Laſſonne has 
gyn, may be ſeparated from it by acids. Ammoniac 
; leſs effeQtually on zinc hot, on account, no doubt, 
Fits volatility ; when it is digeſted cold, however, over 
nc, it diſſolves a little of it. In the ſolution of zinc 


; is diſengaged; the production of which is owing to 
e decompoſition of the water : ſo that it is this fluid 
hich acts on the ſemi-metal, reduces it to an oxide, 
id renders it in part ſoluble in alkalis. 

The ſulphuric acid, diluted in water, diſſolves zinc 
d. As the ſolution takes place, the ſemi-metal aſ- 
nes a blackiſh grey; a conſiderable degree of heat 
excited ; and a black powder i is precipitated ; the na- 
re of which was long unknown, but which is now 
own to be plumbags : a good deal of hydrogenous gas, 
tha little carbonaceous matter diſſolved in it, is diſenga- 
d. This elaſtic fluid, which has the ſame ſmell as the gas 
tained when iron is diſſolved by the ſame acid, is cer- 
nly owing to the water; for the concentrated ſulphu- 
acid never diſſolves zinc without the help of heat, 
u the gas which it then affords is ſulphureous. The 
iter, therefore, begins with oxidating the zinc, and 
e acid then diſſolves the oxide of the ſemi-metal. 
ten hydrogenous gas is no longer diſengaged, the ef- 


dus earth; but its oxide enters into vitreous com- 


fęerveſcence 


When liquor of cauſtic potaſh or ſoda is boiled over 


the three alkalis, a certain quantity of hydrogenous | 


- 
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ferveſcence ceaſes, and the ſmell of the ſolution change 
becoming perfectly the ſame with that of greaſe a lin, 
rancid: The liquor is whitiſh and ſomewhat turhig 
buy dilution in water it becomes tranſparent. Whe 
evaporated it affords a white ſulphate of zinc, mile 
more ſoluble in hot than in cold water; of which 
portion cryſtallizes by cooling. This ſalt may be eaf 
enough obtained in very regular cryſtals, which 4 
uſed in the arts under the name of white copperar, uli 
vitriol, Go/iard”s vitriol. On expoſing to the air for 
few days a ſolution of this ſalt in boiling water, a lith 
evaporated, it affords tetrahædral priſms, terminating Il ſpe 
pyramids having likewife four fides : the ſides of thek cle! 
priſms are ſmooth. Such is the form which Meſſrs Sag We f 
and Rome. de Lille aſcribe to them; and my obſe n, 
tions enable me to confirm what they have advance 
Bucquet obſerved the priſms to be rhomboidal; yet 
Monnet afferts, that it is very difficult to make this {a 
cryſtallize, and tha: it is obtained in regular cryſtal 
without conſiſtency, by being violently evaporated , . 
4 | ſuddenly cooled. The white oxide of zinc hkewile di bis fal 
ſolves in the ſulphuric acid, forming the neutral ſalte 
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9 which we are ſpeaking. ol. B 
This alt has a pretty ſtrong ſtyptic taſte. Accordingly | 9 
to Hellot, it loſes a part of its acid by the action of in. Ji 
That acid poſſeſſes the characteriſtic properties of uy . - 
ſulphureous acid: it becomes hot when mixed with M 0 2 
concentrated ſulphuric acid, as has been remarked ot . . 

Macquer. After being expoſed to the action of Mit i. 

this ſulphate of zinc appears to be converted into wn - _ 

phite of zinc; the properties of which are not wel ale it 
known. Sulphate of zinc, when very pure, ſuſfers ſcat 
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y alteration from air: in time its oxide becomes more 
ompletely calcined: by abſorbing more oxigene : it 
den becomes yellow, and not entirely ſoluble in wa- 
Sulphate of zinc is decompoſed by aluminous 
arth, barytes, magneſia, lime and the three alkalis. 
de oxide of zinc precipitated by theſe ſubſtances may 
le again diſſolved in acids, and even in alkalis. Am- 
noniac acquires, in this ſolution, a dirty brown colour. 
bulphate of zinc decompoſes nitre, and is itſelf decom- 
ſed by that neutral ſalt, By diſtilling - this mixture, 
o kinds of nitrous acid are obtained, which do not 
ningle together, as well as glacial ſulphuric acid. We 
ll ſpeak more particularly on this matter under the 
nicle ſulphate of iron, or martial vitriol. 
We find in commerce a ſulphate of zinc under the 
ume of white copperas, which is prepared in the great 
at Goſlard. Blende is roaſted ; a portion of the 
ulphur then burns, and affords ſulphuric acid, which 
lifolves the oxide of zinc. The ore is next waſh- 
I; and the lixivium, after being ſuffered to ſettle, 
decanted off, evaporated, and thus cryſtallized. 
his falt is then melted by a moderate heat, in order 
o free it from the water of its cryſtals, and left to 
vol, By this proceſs it is condenſed into white, opaque, 
nd grained maſſes like ſugar. FVitricl of Goflard, 
aden diſſolved in boiling water, cryſtallizes by cooling; 


Ind its cryſtals are a little reddiſh. The colour is aſcri- 


d to the impurities of the falt : which is thought to 
ontain a ſmall portion both of lead and of iron. To 
wity it, a little zinc may be caſt into the ſolution. This 
em-metal precipitates the oxide of lead and iron, be- 
ale it has a greater affinity with the ſulphuric acid 

than 


than * tvs, The liquor i is now filtrated ; ; and a 


| fulphate of zinc. What eſpecially leads us to think} 
- oxide of iron which often alters the vitriol of Cola 


- periments, therefore, on, this ſemi-metal, it would q 


| nothing but a portion of that metal thoroughly cald 
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ter paſſing through the filter, contains nothing but pun 


is, that the zinc which paſſes in commerce is ſometine 
attracted by the loadſtone ; a property which it my 
no doubt, owe to iron. If a perſon were to makes 


proper to uſe no ſpecimens but ſuch as he had hin 
prepared by reducing precipitate of ſulphate of zinc, i 
ter purifying it as we have directed. We muſt, hor 
ever, obſerve, that the reaſon why pigs of zinc area 
tracted by the loadſtone at the part where they han 
been cut, is often nothing but their having ber 
cut with iron ſciffars or wed gs. 

The nitric acid, when weak and diluted in wat 
combines with zinc cold, and with great rapidity. 
conſiderable heat is produced on this occaſion, as wed 
as when the ſame ſemi-metal is diflolved in the ſulphur 
acid. The lively efferveſcence which takes place wha 
this combination is effected, occaſions the diſengage 
ment of a great quantity of nitrous gas, which the d 
renders inſtantly red when the operation is perſorme 
in an open veſſel : but by itſelf this gas is colourlel 
and it may be collected under water by immerſing 
to a quantity of that fluid the extremity of the yell 
containing the mixture. This experiment proves tia 
zinc decompoſes the nitric acid by robbing it of a pa 
of its oxigene. If the zinc be mixed with a little wat 
it is covered with a. reddiſh ochreous powder; which! 
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black matter, or carbure of iron, in the ſame manner 
vhen in combination with the ſulphuric acid: a much 
reater proportion of oxide of zinc will remain diſ- 


red in the nitric than in the ſulphuric acid. M. 
ume ſays, fix ounces of this acid diſſolve five drachms 


lution of zinc is of a greeniſh yellow colour, and a 
He turbid when new made; but after being ſuffered 
\ ſettle for ſome time, it loſes this colour and becomes 
nſparent. Altho' the acid with which it is made be 
Hluted in water; yet it is ſo very cauſtic as to corrode 
he ſkin. 1 obtained from this ſolution by evaporation 
nd cooling, cryſtals in compreſſed and {triated tetra- 
zedral priſms, terminating in four-ſided ſtriated pyra- 
kids, When this nitrate of zinc is placed on burning 
oals, it immediately melts and runs into ſeparate por- 
hons, which detonate as they become dry; and the 
geonation is attended with a faint reddiſh flame. It 
des not, however, exhibit the ſame phenomenon when 
felted in a crucible : it cannot then be dried even by 
te moſt moderate heat without ſuffering ſome altera- 
jon. Nitrous gas eſcapes from it; its colour becomes 
brown red, and its conſiſtency gelatinous. IF cool- 
d when in this ſtate, it retains its ſoftneſs for fome 
me; and if the application of heat be continued, it 


aned from nitrate of zinc by diſtillation a very fum- 
ag nitrous acid; and obſerved it to aſſume a red co- 
our in melting. It may be underſtood, that when heat 
engages nitrous gas from this ſalt, it paſſes into the 
late of nitrite of zinc : It affords alſo a certain quantity 
{ oxigenous gas or vital air. Nitrate of zinc readily 

attracts 


4 an half of zinc in leſs than two hours. The nitric 


nes ſuddenly up into a yellowiſh oxide. Hellot ob- 
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attracts the moſture of the atmoſphere ; On which exent 
it loſes its regularity of form. What remains of thy 
cryſtals of this ſalt, after a few days expoſure to the alt 
is only ſtriated pointed priſms Without any determina 
form. We know not whether it be decompoſable hy 
other acids, Meſſrs Pott and Monnet aftirm, that oxide 
of zinc has a ſtrong affinity with all theſe ſalts ; but dc 
not combine with any one of them in preference to the 
reſt. According to Hellot, oxide of zinc forms the 
| fame ſalt by ſolution in the nitric acid. If nitroy 
acid be employed to effect this ſolution, nitrite of 
zinc is produced ; the nature of which is not exaQh 
known. 

The muriatic acid acts on zinc in as rapid a manner 
as the nitric acid. A conſiderable quantity of hydro- 
genous gas is diſengaged during the lively efferveſcenee 
with which this act of combination is accompanied: in 
properties are the ſame with thoſe of the hydrogenou 
gas produced by the ſulphuric acid acting upon this 
ſemi- metal; and, as in that inſtance, it ariſes from the 
water decompoſed by the zinc. A blackiſh matter is 

gradually depoſited in flakes by the liquor; which can 
be nothing but a combination ef carbonaceous matter 
with iron. The ſolution of zinc by the muriatic acid 
is colourleſs ; nor does it afford cryſtals by evaporation. 
When heated, it aſſumes a blackiſh brown colour, ex 
hales the acrid and pungent vapours of the muriatic 
acid, and becomes much thicker : it has been expoſed 
to the air in this ſtate for eight days without giving 


zinc. Meſirs Hellot and Monnet have given very good 
| deſcriptions 


cryſtals. By diſtillation it affords a ſmall portion ol 
very fuming muriatic acid and ſolid fuſible muriate of 
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ieſcriptions of this operation. In my courſes of lec- 
tures J have repeated it ſeveral times, and have obtain- 
el, firſt, a ſmall portion of yellowiſh acid, and after - 
wards a congealed matter in the neck of the retort. 
This muriate of zinc was of a beautiful milk -· white co- 
our, very ſolid, and formed, like ſtalactites, of ſmall ra- 
dated needles : it melts by a mild heat. I preſerved 
ſome of it for a number of years in well-ſtopped glaſs. 
iks; it had acquired but little moiſture in all that 
ume; the parts which touched the glaſs were become 

z little yellowiſh, and the bottom of the glaſs was colour- 
ed like a rainbow. This alteration is no doubt the ef. 
ſect of light. In the retort uſed in the above procels of 
litillation there remains a vitriform and deliqueſcent 
Mackiſh matter. The muriate of zinc which Hellot 
tained by diſtillation was yellowiſh; the ſulphuric - 
rid, he ſays, diſengages the muriatic acid. We know 
nothing of oxiginated muriate of zinc. 

The liquid carbonic acid, when zinc or oxide of zinc 
s put to digeſt in it, diflolves, according to Bergman, 
z pretty conſiderable quantity of it in the ſpace of twen- 
t four hours, This ſolution, when expoſed to the air, 
b covered over with a pellicle which reflects various 
colours, and is actually, according to the celebrated 
chemiſt above quoted, carbonate of zinc. 

We are not as yet well acquainted with the manner 
2 which the fluoric and the boracic acids a&t upon 
Zinc. | 

All ſolutigns of zinc in acids are precipitated by 
me. water, magneſia, fixed alkali, and ammoniac. The 
ride of this metal then appears in the form of white or 
ellowiſn flakes, according to the ſtate of the ſolution 

Vor. II. B b | and 
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and the purity of the precipitant. It may be reduce} 
by means of zinc: it is ſoluble in acids and alkaliz, by 
adding more alkali than is requiſite to precipitate the 
oxide of zinc diflolved in an acid, the precipitate is c 
ſed to diſappear gradually, and the liquor to affume; 
dirty yellow colour; an indication that the oxide is 
ſolved in the alkali When, inſtead of pure or cauſt 
alkalis, carbonate of potaſh, ſoda, or ammoniac is e 
ployed to ſeparate zinc from acids, there is ſcarce u 
efferveſcence ; the precipitate is whiter than in th 
former caſe, and the carbonic acid appears to unite yit 
the oxide of zinc; ſo that in this caſe there are two 
compoſitions and two new combinations. 

Zinc decompoſes a number of the neutral 'falt 
When expoſed to fire in a crucible with ſulphate « 
potaſh, it decompoſes that ſalt, and forms ſulphuret 
potaſh, in the ſame manner as antimony. In this pn 
ceſs, the zinc ſeizes the oxigene of the ſulphuni 
acid; and the acid paſſing into the ſtate of ſulphur, i 
then diſſolved by the potaſh : the ſulphure formed! 
this combination diffolves a portion of the oxide 
zinc. All ſulphates are equally liable to be decompale 
by zinc. 

When this metal is reduced to filings or powder, 
makes nitre detonize with amazing rapidity. It i 
mixture be made very dry, and caſt by ſpoonfuls in 
a red crucible, it produces a clear red flame. Son 
gorous is this inflammation, that it darts the burn 
matter to a diſtance from the crucible ; which rende 
it neceſſary for the operator to be very cautious, 
zinc burns with the help of the oxigene of the nit 
which is decompoſed, and is reduced to an oxide, wil 
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more or leſs complete according as a greater or a leſs 
antity of nitre has been employed. A part of the re- 
ue is ſoluble in water. That part conſiſts of potaſh in 
.mbination with ſo much of the oxide of zinc, and 
ay be precipitated by acids. Reſpour aſcribed to this 
gution the property of diſſolving all metals; if we 
day believe Hellot, who has given it as the alkahe/t of 
at alchemilt, 

Zinc appears from Pott's experiments to be capable 
f decompoſing muriate of ſoda. It acts with peculiar 
ce in decompoſing ammoniacal muriate : M. Monnet 
Erms, that when this falt is triturated with the ſemi. 
etal, there is ammoniac diſengaged. Bucquet has ob- 
med, that when this falt is diſtilled with zinc, a good 
al of ammoniac gas is obtained, as well as of hy- 
yenous gas, produced when the muriatic acid enters 
ito combination with the ſemi-metal. The diſen- 
gement of the ammoniac, ſo eaſily effected, he per- 
ived to be owing to the lively re- action of the zinc 
| the muriatic acid. Oxide of zinc is alſo diſenga- 
| on the occaſion, according to Hellot. The reſidue 
this decompoſition is muriate of zinc, which may be 
dlimated. 

When a ſolution of aluminous ſulphate is boiled 
ih filings of zinc, it is decompoſed, and ſulphate of 
nc is formed in conſequence of its decompoſition. 
te baſe of that ſalt therefore appears to have leſs afli- 
ty than zinc with the ſulphuric acid. We owe this 
t to Pott. We will hereafter have occaſion to make 
limilar obſervation concerning ſeveral other metallic 
bltances, | 
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The effects of hydrogenous gas on zinc have not yy 
been attended to; only I have obſerved, that if g 
ſemi-metal be immerſed into the gas, it afſumes 
ſome time a very bright changeable blue colour; hyt 
I have not purſued this alteration farther. It dex 
not reduce the oxide of this ſemi-metal, which 
tains its oxigene with ſo much force as even to decon 
poſe water. | 

Zinc appears at firſt to be almoſt incapable of co 
bining with ſulphur. When theſe two ſubſtances a 
melted together, they melt without entering into a 
kind of union. Yet M. Dehne has obſerved, thati 


they be kept together in fuſion for ſome time, the zin * 
is partly calcined, aſſumes a brown or a grey colour It 
and acquires an increaſe of weight. M. de Morrea = 
has ſince diſcovered, that oxide of zinc combines e: ne U 
with ſulphur by fuſion, producing by this combination 2 
grey mineral, very like the blende of Huelgoet. Son 3 
times bright yellow priſmatic needles are found ſid v 
ing to the lid of the crucible in which this combinaiaſ h 
is accompliſhed. M. de Morveau obſerves, that it 215 
the more probable that the natural hende is formed iy . 
the combination of oxide of zinc with ſulphur, a Meta! 
find no native zinc. duce 
M. Malouin did not ſucceed in combining zinc wii... 
alkaline ſulphure, though he attempted it both ing ft 
the humid and the dry way; and with various prop parts 
tions of the ſubſtances. two m 
The ſame chemiſt combined zinc with arſenic. mon! 
has obſerved that it does not unite ſo well with years 
oxide of arſenic. However, in an experiment in wid perim 
he diſtilled a mixture of oxide of arſenic, tallow, a0 coppe 


zin 
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inc, he obtained a blackiſh maſs reſembling blende, 
vat ſofter than that ore. It appears likewiſe, . that 
vhen zinc and oxide of arſenic are diſtilled together, 
he former deprives the latter of a part of its oxigene ; 
for part of the ſemi-metal is calcined, while part of the 
oxide paſſes into the metallic ſtate. It would be of 
conſiderable ſervice to chemiſtry to determine, by a 
ſeries of experiments, the reciprocal action of metals 
and metallic oxides ; together with the various degrees 
of affinity with which oxigene adheres to each of theſe 
ſubſtances. TY | 

We know not whether it be poſſible to combine zinc 
with cobalt. 

It does not combine with biſmuth ; and when theſe 
wo ſemi-metals are melted together, the biſmuth, be- 
ing the moſt ponderous of the two, ſinks under the 
zinc, and they may be ſeparated by a blow with an 
hammer. 

When zinc is melted with antimony, it gives an 
hard brittle mixture, which Maloum only mentions. 
Linc is of great uſe in the arts. It enters into ſeveral 
metallic mixtures; particularly in tombac and prince's 


metal. Filings of zinc are mixed with powder, to pro- 
duce bright ſparkling artificial ſtars in fire-works. Se- 
reral perſons have propoſed the uſe of this metal as be- 
ing ſtill more effectual than tin for plating over the inner 
parts of copper veſſels. Malouin, after comparing theſe 
tro metallic ſubſtances, in two Memoirs, which appear 


3 mong thoſe of the Royal Academy of Sciences for the 
ch "Wears 1543 and 1744, gives an account of ſome ex- 
wh periments which he made concerning the plating of 
V, " Copper veſſels with zinc. The reſult of his reſearches 
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name of gi//a vitrioli, and referring to Gaubius, wh 


doſes. But may we not preſume that theſe obſer: 
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is, that this kind of plating might be more exagy 
ſpread over the copper, and would be much hardy 
and much leſs liable to melt than a plating of tin; an 
of conſequence more laſting, and leſs likely to fall qt 
the copper. Macquer acknowledges theſe advantage, 
but makes ſome very important obſervations on the ut 
of zinc tor plating kitchen utenſils. He thinks it day 
gerous, becauſe it ig ſoluble in vegetable acids, ſuch x 
vinegar, verjuice, &c. and is a pretty ſtrong emetic 
He proyes this laſt fa& by vitriol of zine, which wa 
formerly adminiſtered to excite vomiting, under the 


mentions a celebrated remedy for convulſive com 
plaints, known by the name of luna fixata Ludemani 
as being ſublimated oxide of zinc. This luna fixat 
was a ſtrong emetic, and was adminiſtered in very ſmall 


tions can refer only to ſulphate of zinc, and to the oxide 
pf that ſemi-metal, and reſpect neither the ſemi-metd 
itſelf, nor the ſalts which it forms by combining wit 
vegetables? M. de la Planche, doctor in medicine 6 
the faculty of Paris, has, by a ſet of experiments mad: 
with care upon himſelf, determined theſe conjeQure 
to be not oaly plauſible, but certainly true. He wal 
lowed falts formed by zinc with vegetable acids, i 


much ſtronger doſes than what could poſſibly be cov 


tained in any aliments prepared in copper veſſels plated 
with tin, without ſuffering from them any bad effect 
However, as too much attention cannot be paid 9 
whatever concerns the health and lives of mankind it 
general, it would certainly be highly improper to for 
any decided opinion concerning this matter, till it N 

deter miret 
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determined by a great many experiments in what man- 
ner zinc and the ſalts which it forms with vegetable a- 
cids can affect the animal ceconomy. 

The German phyſicians employ ſublimated oxide f 
zinc ſucceſsfully as an antiſpaſmodic in convulſions and 
epileptic fits. Itis not much uſed in France. It might, 
however, be of ſome utility if given in pills, and in do- 
ſes of half a grain a- day. I am told, that at Edinburgh 
2 much more conſiderable doſe has been given without 
any ſenſible effects. This fact contradicts what Gaubius 
tells of the emetic powers of zinc. 

Pompholix, tuttia, &c. are uſed as excellent deſicca- 
tires for humours affecting the eyes, &c. 
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V ERCURY, or quickſfilyer, has the opacity and lite h 
brilliancy of metals; next after gold and pla- ſto me 

tina, it is the moſt ponderous ſubſtance known. A cu: M. 
bic foot of mercury, if very pure, weighs nine hun. 
dred and forty-ſeven pounds; in water it loſes one- 
thirteenth of its weight. As it is habitually fluid, we 
know nothing concerning its ductility or tenacity, and 
are at a loſs what rank to aſſign it among metals. 
However, its exceſſive weight, habitual fluidity, ex- 
treme volatility, together with the ſingular alter. 
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tions which it is liable to ſuffer by combination, caule Wt ze 
it to be conſidered with great probability as a pecu- sz, 
liar ſubſtance, not otherwiſe related to metallic mat- gl 
ters, but by its brilliancy, gravity, and combuſlibili 

| ty, 
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Y; which might therefore bes with more propriety 
afſed by itſelf, 

It was long thought that mercury could not loſe its 
fuidiry ; but the academicians of Peterſburgh have pro- 
ed the contrary. Thoſe philoſophers made a number of 
experiments upon it during the ſevere cold of the year 
1739, by a mixture of ſnow with fuming ſpirit of nitre, 
ill the mercury fell in a thermometer graduated after 
de Liſle to 213 degrees, correſponding to 46 degrees 
below the freezing point in Reamur's thermometer. 
Thoſe gentlemen, obſerving that the mercury then cea- 
ed to ſink, broke the glaſs in which it was contained, 
and found it frozen into a ſolid body, which might be 
beaten out by the hammer, From this experiment it 
wpears that mercury is ſuſceptible of concretion like 
other metallic ſubſtances ; and in that ſtate poſſeſſes a 
certain degree of ductility. They could not exactly eſti- 
mate the ductility of mercury; for at every ſtroke of 
the hammer, ſome paint of the metal became ſo hot as 
to melt and run. X 

M. Pallas, in the year 1772, ſucceeded in effeQing 
tie congellation of mercury at Kraſnejark, by a natural 
told of 554 degrees; and obſerved, that it then reſem- 
died ſoft tin; that it might be beaten out into thin 
plates; that it might be eaſily broken, and the frag- 
ents, when placed near each other, united of them- 
Ives. Mr Hutchins, in 1775, obſerved the ſame facts 
t Fort Albany ; and Mr Bieker at Rotterdam in 1776, 
t 56 degrees below Zero. At laſt, in the year 
1733, the congelation of mercury was eſſected in 
gland by a more moderate heat; and 32 de- 
grees 
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grees under Zero, in Reaumer's thermometer, v int 
determined to be the term at which this congek. Wl fur 
tion takes place. The mercury's falling lower in for. Wl « i 
mer inſtances, is therefore to be aſcribed to the con, 1 
traction or condenſation of the ſolid metal. Mercury of t 
is therefore the moſt fuſible metal known; the moſt in, i fe 
tenſe cold that is known in thoſe countries in which i; on 
is native is never ſufficient to render it ſolid. Probably, Wl zre 
if in the above experiments the cold which froze mer. WM ani! 
cury had been gradually applied to it, it would hare 
cauſed that metallic matter to afiume a regular cryſtal, 
line form. 

The habitual fluidity of mercury has cauſed it to be 


conſidered as a peculiar metallic water, and it has been the! 
called aqua non madefaciens manus ; water that doe the 
not wet the hands, It is true, mercury does not wei been 
the hands, nor any of thoſe bodies which are liable to deſc 
be made wet by water, oil, and other liquors : but te M 
cauſe of this phænomenon is, that there ſubſiſts but] pec 
little affinity between this metallic fluid and thoſe bo i fo! 
dies. For, when mercury is brought into contali'o [p; 
with any ſubſtance with which it can combine, ſuclWis e 
as. gold, ſilver, tin, &c. it adheres to theſe bodies, u pier: 
wets them to ſuch a degree, that they cannot be die Vn i 
without evaporating over a fire the mercury with which f 
they are coated, ls te 
Mercury being a metal in fuſion, when divided ini but o 
ſmall parts always takes a perfect globular form; we rat. 
incloſed in a phial, its ſurface is convex. This laſt phz that | 
nomenon depends on mercury's having ſo little affniqi des 
merci 


with glaſs, and on the ſtrong mutual attraction of tit 
integrant parts of this metal; for when mercury 1s pl 
int 
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into a metal veſſel with which it has an affinity, its 
ſurface appears concave, like that of any other fluid, 
; it then combines with the ſides of the veſſel. 

The taſte of mercury is imperceptible to the nerves 
of the organs of taſte ; but it produces a pretty ſtrong 
effect on the ſtomach and the inteſtines, as well as 
on the ſurface of the ſkin. Inſects and worms 
ue much more ſenſible of its taſte than any other 
animal, Mercury kills them very quickly, and is 
therefore preſcribed by phyſicians as an excellent 
cure for worms. Some ſkilful phyſicians have been 
induced to think, from its poſſeſſing the power of 
curing the itch'and ſeveral cutaneous diſorders, that 
theſe are occaſioned by certain inſects penetrating thro” 
the texture of that organ. But this opinion has not 
been generally adopted, though ſeveral naturaliſts have 
deſcribed the animal which cauſes the itch, &c. 

Mercury, when rubbed between the fingers, exhales 
2 peculiar faint ſmell. If it be ſhaken when very pure, it 
s ſometimes, and particularly in hot weather, obſerved 
to ſparkle with a phoſphoric light, which, tho? not ſtrong, 
is yet ſufficiently diſcernible. Many natural philoſo- 
phers have obſerved this of the mercury of the barometer. 
On immerſing the hand into this metallic fluid, a per- 
ſon feels a ſenſation of cold, which would ſuggeſt that 
I's temperature is colder than that of the atmoſphere : 
but on immerſing a thermometer, we ſoon find the tem- 
perature of the maſs of mercury to be the ſame with 
Mat of the atmoſphere. This phænomenon, which e- 
ludes our obſervation, muſt be entirely owing to the 
mercury's attracting the heat from the hand with great 
rapidity ; 
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rapidity; for mercury i is known to be a powerful con. 
ductor of heat. ch 
When mercury is divided by a rapid and continue Ml © 


motion, ſuch as that of a mill-wheel, is is by degree vl 
converted into a very ſine black powder, called thing bo 
per ſe, on account of its colour: as mercury is in this of 
inſtance in ſome degree calcined, we call this powder 3 
black oxide of mercury. On being expoſed to a mode * 
rate heat, or triturated in an hot mortar, it recover its ay 
uſual fluidity and metallic luſtre. nn 
Mercury is. not one of thoſe metals which are moſ . 
plentiful in nature. It is found in the earth, either in: p | ; 
virgin ſtate, poſſeſſing all its properties, or in a ſtat 4h 
of oxide, or in a combination with acids, ſulphur, and : . 
ſome other metallic matters: in this laſt ſtate, it i C 
faid to be mineralized by theſe ſeveral ſubſtances, 
Fluid mercury is found either in globules or in lar A 
ger maſles in earths and ſoft ſtones, and moſt frequent 2 
ly in the cavities and interſtices of its ores. At Ydria * 
; . ' COTE ., Wi: (C 
in Spain, and in America, it is gathered in the cavitig 

7". Ty . ; maſſ 
and clifts of rocks. Sometimes too it is found in clay WW 
at Almaden, and in beds of chalk in Sicily. Laſtly, t | : 
is found among filyer, and lead ores, as well as mixed " 
Whe 

with white oxide of arſenic, | 
M. Sage has diſcovered an ore of mercury in oxid E- 
from Ydria in Friuli. It is of a red brown colour, ver % 
ſoft and granulated in its fracture: globules of runny 8 
mercury are ſometimes found in it; it is reducible I f 
heat without addition. Mr Kirwan conſiders it We 
in ; , „ ulphi 
combination of oxide of mercury with the carbonic ac af 


One hundred parts of this ore afford 91 of mercury 
| 


dad ln the year 1776, Mr Woulfe found, at Obermuſ- 
chel in the Duchy of Deux-Ponts, an ore of mercury in 
due cryſtals, ponderous, ſparry, white, yellow, or greeniſh, 
oxen which, on aflaying it with alkalis, he found to contain 
Ethin both ſulphuric and muriatic acid: it is a compound 
in thi of ſulphate; of mercury with corroſive mercurial mu- 
N nate. M. Sage affirms It to contain 86 parts of mer- 
mode cu to the hundred weight. The ſame chemiſt def 
my cribes a brown corneous ore of mercury found in Ca- 
riathia. - + 
Oy In nature, mercury is ofteneſt combined with ful- 
FER phur. The compound which it then forms is called 
a ſtats tinnabar. This mineral ſubſtance is red, and has not 
„ in the ſmalleſt degree a metallic appearance; becauſe, 
1 though the proportion of the ſulphur be very ſmall, yet 
: the two bodies are very completely combined together. 
in e Cinnabar is found in the Duchy of Deux-Ponts, in 
quen the Palatinate, in Hungary, in Friuli, at Almaden in 
Yar Spain, and in South America, where it chiefly abounds 
ariden Guamanga in Peru. It is ſometimes in compact 
in hn maſſes, varying in colour from a pale to a deep and 
ſtty, , blackiſh red; ſometimes in tranſparent ruby-coloured 
BY cryſtals ; and often in a ſort of ſcales or foliated plates. 


When in a very bright red powder it is called native 
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termilion, or cinnabar in flowers. Laſtly, it is found 
in various countries in ſulphate of lime, and mixed 
with iron, pyrites, and ſilver. 

Mr Cronſtedt, in his mineralogy, ſpeaks of an ore of 
mercury in which that ſubſtance is combined with 


oxide 
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our, brittle, and ponderous; its fracture is vitreous, and 
x it 


ſulphur and copper. That ore is of a blackiſh grey co- 7 
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it decrepitates when expoſed to fire. It is found x 
Muſchel-Landſberg. 

Ihe fame mineralogiſt affirms, that mercury has been 
often found amalgamated with virgin ſilver in the ore of 
Sahlberg in Sweden. M. Rome de Lille has in his ca 
binet a ſpecimen which he thinks to be of this kind, 

M. Monnet, in his ſyſtem of mineralogy, ſpeaks gf 
an ore brought from Dauphiny in the year 1768, by 
M. de Montigny, which contains mercury, ſulphur, a. 
ſenic, cobalt, iron, and ſilver. . He has found it to contain 
in the hundred weight, a pound of mercury and thre: 
or four ounces of ſilver. 

Frem this ſhort account of mercury, as it ex 
iſts in the interior parts of the earth, it appears that 
all its ores may be arranged under the following varie 
ties. 


State J. Native mercury. 


In earths and ſtones, but oftener in its own ores. 


Sta 
State IT. Native oxide of mercury. | 


State III. Native ſulphate and muriate of mer- Sta 
cury. | 


State IV, Mercury mineralized by ſulphur ; ein- Stat 


nabar. 
Varieties 
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Varieties. 

1. Tranſparent cinnabar, of a red colour, and cryſ- 
tallized in very ſhort triangular priſms, ter- 
minating in triangular pyramids. 

2. Tranſparent red cinnabar in octohædral cryſtals, 
conſiſting of two triangular pyramids, joined 
at the bottom, and truncated. 

3. Solid compact cinnabar, either of a brown 
red or a clear red colour. It is ſometimes 
in leaves. 

4- Red cinnabar, arranged in ſtriz, on a ſtony 
gangue, or on ſolid cinnabar. It is ſometimes 
needled, like cobalt. 

5. Cinnabar in flowers, native vermilion. This cin- 
nabar 1s of a ſparkling red colour reſembling 
fattin, and adhering to various gangues in 
the form of a very fine powder ; ſometimes 
it is cryſtallized in very ſmall needles, and it 
is then very like the laſt of the foregoing va- 
rieties. 


State V. Mercury combined with ſulphur and cop- 
per : Cronſtedt's black vitreous ore of mercury. 


ner⸗ State VJ. Mercury mixed with ſulphur, arſenic, 
cobalt, iron, and ſilver. 


State VII. Mercury mixed with filver : native a- 
malgam of filver, 


cin- 


rietics In 


Water is previouſly put into the receiver, and the me. 
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In order to know the nature of an ore containin 
mercury, it muſt be pounded and mixed with ling 
alkalis, &c. placed on a warm brick, and covered wit 
a bell-glaſs ; the mercury is then reduced to vapour, 


ted 
ted 
con 


and again condenſed on the ſides of the glaſs. It it hs fur 

wiſhed to know the quantity of the mercury which the * 

ore contains, then after being pulverized and waſhed, n 

it is diſtilled with ſome matters capable of combining 2 
| WM. 


with the ſulphur, and ſo diſengaging the mercuy, \ 

| the 
cury falls under the water. By weighing the ore ex # 
actly before aſſaying it, and afterwards the mercury ch 4 f 
tained by diſtillation, it is known what quantity of the 2. 


ente 
metal the ore can afford. A 
Virgin mercury, is eaſily ſeparated by grinding dom bY. 


the ſtones with which it is mixed, and diluting themin P 


water. The metal is then precipitated, and the ear * 


mixes with the water. In this manner is the mere 


extracted from the ores of Ydria in Friuli. 7 
Cinnabar is never roaſted; becauſe, as it is yolatile * 
it would be diſſipated by fire. But in nature, it 1s 2 by 
moſt always mixed wizh a calcareous or a martial f 
ſtance, which contributes as an intermedium to its de PV 
compoſition with the help of fire. Ki 
Anthony de Juſſieu has given, in the Nn of the l M 
cademy for the year 17 19, a deſcription of the procelsf ln) 
which mercury is extracted from cinnabar at Almada e 
in Spain. That ore contains iron with a ſmall por. - | 
of calcareous ſtone. It is put into furnaces of the ſom M. 
of a reverberating furnace; the furnaces are heated bj 
combuſtible matters put into the aſh- pan. The furnac 


has no appertures but eight holes with which it is perfor 
ted 
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ant detind. To each of thefe holes a line of aludels is fit- 
ling ted; the laſt of which joins a ſmall building at a pretty 
d vith -onfiderable diſtance from the furnace. Between the 
pour furnace and the ſtruQture where the rows terminate 
tithe there is a ſmall terraſs on a level with the apertures of 
ch de de furnace and the building. That terrace conſiſts of 
abel mo inclined planes, which ſupport the aludels. If the 
bining audels be any where ſo unſkilfully joined as to ſuffer 
cr the mercury to eſcape, it is collected at the junction of 
e mer the inclined planes of the terrace. When the fire is 
*Y applied to the cinnabar, the iron and the calcareous ſtone 
ry 0-88 : tb the fulphur; the mercury is reduced into vapour, 
of le enters the aludels, and paſſes towards the little build- 

ing. After the diſtillation, all the aludels are conveyed 
com into a ſquare chamber, where they are emptied, and all 
2 the mercury collected into a pit in the middle of the cham- 


ercun 


ber, towards which the floor is inclined all around it. 
Anthony de Juſſieu obſerves, that cinnabar ore does 


not give out any exhalation noxious to vegetables, and 
that the grounds adjoining to the mines of Almaden are 
very fertile. He has alfo obſerved, that the working 
of thoſe mines is not, as had been thought, injurious to 
tie health of the workmen. Thoſe who work in the 
Interior parts of the mine as flaves are the only ſuf. 
ferers; for the fire which they are obliged to Kindle 
aways volatilizes a portion of the mercury, and they 


latile, 
t is ab 
al ſub 
its d& 


the A. 
ceſs bf 


made we of conſequence continually ſurrounded with mer- 
* urial vapours. 
1 M. Sage, in the Memoirs of the Academy for the 


year 1776, has defcribed the proceſs by which mer- 
eury is extracted from cinnabar in the Palatinate. 
de furnace is a gallery containing forty-eight retorts 
Vor. II. Cc of 


UTnac 
er fort 
ted 


' | 
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of caſt iron, each an inch in thickneſs and three fe 


nine inches in length, containing about ſixty pounds gf 
matter. Theſe retorts are immoveably fixed upon the 
furnace. A mixture, conſiſting of three parts of ore well 
pounded, with one part of flaked lime, is introduced 
into them with braſs ladles. It is heated with miner] 
coal put in at the two ends of the furnace, the ſides of 
which are ſo perforated with holes as to admit enough 
of freth air to make the coals burn. The heat, with 
the re· action of the lime on the ſulphur, volatilize 
the mercury, which is collected into earthen receiy. 
ers fitted to retorts, and about a third part full d 
water. This operation takes up about ten or eleven 
hours. | 

Mereury obtained from cinnabar is very pure, and 
contains not a particle of extraneous matter ; ſcarce 
any is to be got ſo pure in commerce. Almoſt all the 
mercury ſold by merchants is more or leſs mixed wit 
extraneous matters; it has the appearance of being a 
little tarniſhed, and inſtead of dividing into globules 
when it runs, it falls into a flat ſurface fet round with 
points. The merchants then ſay that it draws a tail, 

Mercury ſeems to ſuffer no alteration from light. | 
is one of thoſe fluid matters which are the eaſieſt and 
the moſt uniformly heated, that is, whoſe dilatz 
tion proceeds in the mcſt conſtant manner. This ha 
been ſhown to be the caſe by Meſſrs Bucquet and La 
voiſier, in their experiments on the effects of heat on 
different fluids, read before the Academy of Sciences 
This phznomenon ſhows. mercury to be the moſt pro 
per fluid for forming accurate thermometers, by nicely 


indicating the degrees of heat. 
Thi 
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e ſen WY This metallic fluid, when expoſed to fire in cloſe 
ds of gels, boils like other fluids. This property is not pe- 
n the Naar to it; filver, gold; and moſt other metals diſplay 
e well Ne ſame phænomenon. lt is true, that as mercury is 
duced ore fuſible than any other metal, it boils quicker, and 
ineral Natinues to boil longer after being red-hot. Ebulli- 
des of Won is nothing but the paſſing of a body from a liquid 
ough WI + vaporous ſtate. This vapour of mercury, which 
with Won becomes very apparent in the form of a white 
tilizes oke, and obſcures the tranſparency of the veſlels in- 
which it is received, is condenſed by cold into drops 
ull of Wh liquid mercury; which, when the diſtillation has been 
eleven {Wreſully performed, are found to have ſuffered no loſs 
ralteration. Mercury is therefore a very volatile ſub- 
nce, which may be diſtilled like water, and in this pro- 
ty it bears a near relation to the brittle ſemi-merals; 
Boerhaave diſtilled the fame quantity of mercury 
o times ſuceſſively, without effecting any alteration 
pon it ; only it appeared to become more ſparkling; 
obules Wore ponderous, and more fluid; which might be ow- 
d with e to its being rendered more pure by diſtillation. He 
tail. WWtzined a ſmall quantity of grey powder, which ap- 
it. red to be mercury very much attenuated, and be- 
t aud me again fluid and brilliant on being triturated in a 
dilat- Mortar. This was black oxide of mercury; and its pro- 
his has bdion muſt have been owing to air contained in the 
nd L. lillatory apparatus. 

eat o Diſtillation is a method for purifying mercury, and 
iences Wparating from it the fixed metals by which it is uſual- 
t pro-B altered as it appears in commerce. The extraneous 
nicely 


all the 
d with 
eing 4 


tal is found in the retort, forming in ſome places a 
lll!ant, and in others a blackiſh cruſt. By weighing 
Thi Ceca2 this 
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this refidue, we learn what mo—_ of matter alters Wl dh. 
the mercury. tot 

The extraordinary gravity of mercury has induces nc 
chemiſts to think that it contains a large proportion q ger 
the pure earthy principle or vitrifiable earth. Bu n 
when that principle predominates in any body, it ren nc: 
ders it folid ; and inftead of being ſolid, mercury i noi 
very fuſible: the earthy principle is in an eminent d fa 
gree fixed, but mercury very volatile. Beecher, obſer. vs 
ving this oppoſition between the qualities of mercun 
and thoſe of vitrifiable earth, was induced to allow ig 
this fluid the exiſtence of a peculiar earth, to which 
he gave the name of mercurial, aſcribing to it bot 
gravity and volatility. Mercury was then, according 
to that chemiſt, a compound of three earths, vitri- 
able, inffammable, and mercurial. But no perſon h 
as yet demonſtrated the exiſtence of the latter in ay 
body, and the opinion is therefore to be conſidered a 


an aſſertion deſtitute of proof. Mercury appears to ner 
to be like other metallic ſubſtances, a peculiar combi ee 
tible body, the principles of which have not yet bei imp. 
ſeparated. As to the vitrifiable earth, the properia very 


of which we examined in the beginning of this vo m. 
we do not think that we can admit its exiſtence in mer 
cury any more than in the other metals, becauſe nM; a 1 
ſuch principle is ever extracted from it. What Be 
cher and Stahl diſtinguiſhed by that appellation i 
mercury and other metallic ſubſtances, is very 
from being a ſimple earthy matter, as we ſhowed wie 
ſpeaking of metallic oxides in general. 

Mercury in vapours has a conſiderable expanbit 
force, and is capable of 8 lively explohou 


whel 


it ren. 
cury i 
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then attempts are made to confine it. Hellot related 

to the Academy, that a certain perſon, wiſhing to fix | 
mercury, put a quantity of it into an iron ball, well ſol- 
tered together,, and threw the ball into the middle of 
n hot furnace. But no ſooner was it red hot than the 
mercury burſt out and eſcaped with a conſiderable 
noiſe. M. Baume relates, in his Experimental Chemiſtry, 
i fact nearly ſimilar, to which Geoffroy the apothecary 
was witneſs. 

Mercury is much more ſuſceptibleof calcination by the 
contact of air and of many other bodies, than it has till 
jery lately been thought to be. A blackiſh grey pel- 
licle is inceſſantly forming on its ſurface, which is a true 
mercurial oxide, 

When heated with acceſs of air, this metal changes 
na few days into an earthy powder, which is red, 
brilliant, and diſpoſed in ſmall ſcales. This powder 
has nothing of a metallic aſpect, and is really oxide of 
mercury. The alchemiſts thought that mercury was 
fixed in this operation, and therefore gave the powder the 
improper name of precipitate per ſe. As mercury, tho” 


40g 


very volatile, yet needs the concourſe of air in order that 
t may be calcined, a pretty convenient inſtrument, call. 


1 Boyle”s hell, has been contrived for the purpoſe. It 


; a very large broad cryſtal bottle; a quantity of mer- 
eury is incloſed in it; and as it forms a very thin layer, 
it of conſequence exhibits an extenſive furface. The 
ſtopper, which exactly {its the mouth of the bottle, is a 


ryſtal cylinder with a capillary pipe. The bottle is 


placed on a ſand-bath, and heated till the mercury boil, 
The aperture of the cylinder is of ſuch a ſize as to ad- 
mit the air without ſuffering the mercury to eſcape. 


Cc3 After 
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After digeſting it in this manner for ſeveral month. 


the oxide formed on the ſurface of the mercury i; f 


parated. Its feparation is effected by putting the vnd; 


upon a piece of thick cloth, and prefling it till the me, 


cury paſs through, leaving the oxide upon the clot 
A flat-bottomed matraſs is equally proper for the Pur. 
poſe. A quantity of mercury ſufficient to form a thi 
ſtratum is poured into it: the neck of the matra; j 
drawn out by means of a lamp into a capillar pipe, a 
the point broken off. This method, which we owe n 
M. Baume, affords a veſſel more proper for reducing 
mercury to an oxide, as it contains more air; it my 
alſo be heated with more eaſe and at leſs expence tha 
Boyle's hell, and is not ſo eafily broken. In order that 
this experiment may ſucceed, the mercury mult h 
night and day for ſeveral months expoſed to an hat 
ſufficient to make it boil gently. By placing a numbe 
of matraſſes on the ſame ſand bath, a greater quantiy 
of precipitate per /e, or red oxide of mercury, is obtain 
ed, and a certain quantity of it may even be prepare 
in fifteen or twenty days. 5 

The precipitate per ſe is a true oxide of mercury, a 
a combination of this metallic ſubſtance with oxigens 
which it gradually attracts from the atmoſphere. Wha 
proves this in a convincing manner is, 1. That met 
cury can never be reduced into precipitate per ſe, wit 
out air: 2. That vital air is neceſſary to the formatia 
of this compound; none of the various gaſes can cots 
tribute to the oxidation of mercury: 3. That mercur 
in this inſtance gains an increaſe of weight; 4. Tis 
when the precipitate per ſe is heated in cloſe veſſels, iti 
entirely reduced to running mercury, giving out a 
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the time a large quantity of elaſtic fluid, in which 


combuſtible bodies burn four times as quick as in com- 
mon air. The exiſtence of this fluid was firſt obſerved 
by Dr Prieſtley ; he gave it the denomination of dephlo- 
riſticated air ; we call it oxigenous gas or vital air. Mer- 
cury, on being thus reduced, loſes the increaſe of 
weight which it had acquired by being calcined. 

M. Lavoiſier, from conſidering the laſt of theſe ſacts, 
together with the other phænomena of calcination, in- 
dicating air to be neceſſary to and conſumed during that 
operation, has inferred, by an analogy equally fair and 
probable with any other in phyſics, that metallic ox- 
ides are combinations of the metals with the oxigenous 
part of air. As the precipitate per ſe may be eaſily ana- 
lyſed by heat into two principles, pure viral air and 
running mercury, this inſtance contributes greatly to 
illuſtrate and eſtabliſh the pneumatic theory, It may 
be eaſily underſtood in what manner the baſe of vital 
air, or oxigene fixed in mercury, diſengages itſelf on 
regaining its elaſticity by means of heat. Thus to re- 
duce red oxide of mercury, it muſt be heated in very 
cloſe veſſels : if air be admitted, it remains {till in the 
ſtate of oxide, becauſe it always finds in the atmoſphere 
a body with which it is capable of uniting ; the only 
body which poſſeſſes the power of calcining it. This 
is what induced M. Baume to maintain that the preci- 
pitate per ſe was not reducible, but, on the contrary, was 
lublimed in reddiſh ruby-coloured cryſtals : while M. 
Cadet has aſſerted that all precipitates per ſe are equally 
reducible into running mercury. Macquer has proved, 
by an ingenious and natural account of the facts, that 
each of theſe chemiſts had good reaſon for what he ad- 
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attracts 3 and on being filtrated through a piece of goat. 


: 


vanced; and that when oxide of mercury is hea prec 
with concourſe of air, it is entirely ſublimated, and may WW ther 
even be melted into a glaſs of a oſt beautiful red «. v 
lour; as has been obſerved by Mr Keir, a learned Scotch Will ne 
chemilt, in his tranſlation of the Chemical DiQtonary, T 


whereas this ſame oxide, which is ſublimated when ex. Wl gane 
poſed to the contact of air, is reduced to running mer. tion, 
cury, and gives out vital air when urged with an intenſe pour 
heat in cloſe veſſels. Fic 20 

As the brilliancy is ſullied by particles of duſt depo. M oeſce 
ſited on its ſurface by the air, it has received the name of M becoi 
the loadſtone of duſt : But it appears that all bodies poſſeſ 
the ſame property; only the ſuperior luſtre of mercury 
renders it more obſervable in that metal. Beſides, mer. 
cury ſuffers no alteration from the duſt which it thuy 


parat 
it tur 
s dif 
This, 
ad, 


kin to ſeparate thoſe extraneous. particles, it recovers {There 
all its luſtre. | ve ſu 

Mercury appears not liable to ſolution in water; {Wlhued t 
Phyſicians, however, are in uſe to hang a bag filled with Ned, t 
mercury in ptiſans to be given for worms,—while they White, 
are boiling. We are even aſſured, that experience has ]Whird : 
evinced the good effects of this practice: Lemery has ud at 
proved, that mercury loſes nothing of its weight in this Wheate! 
decoction. Perhaps a principle analagous to ſmell may WS com 
on that occaſion exhale from this metal, ſo ſubtle and Ius n 
fugitive, that its weight cannot be diſtinguiſhed, and Nd By 
may communicate an anthelmintic virtue to the wa- Nie ſu 


ter. tract 

Mercury is not more diſpoſed to unite with earths ]Whmbin 

than the other metallic ſubſtances. Its red oxide, or Wnga 
precipitate 
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tel precipitate per ſe, might be fixed in glaſſes, and colour 
mem; 25 is obſerved of the oxide of arſenic. 

co. We know not in what manner barytes, magneſia, 
ich me, and the alkalis act upon mercury. 

. The ſulphuric acid acts not upon this metallic ſub- 
ex- WM lance unleſs when concentrated. To effect this ſolu- 
ner. ton, put into a glaſs retort one part of mercury, and 
ene WY pour upon it a part and an half of concentrated ſulphu- 
| ric acid, - Let this mixture be heated ; a lively effer- 
epo- WM reſcence is gradually raiſed ; the ſurface of the mercury 
e of becomes white, and a powder of the ſame colour is ſe. 
les parated, and being diſperſed through the acid, renders 
jt turbid, A conſiderable quantity of ſulphureous gas 
s diſengaged, and may. be collected above mercury. 
This, as we have ſeen, when ſpeaking of the ſulphuric 
cid, is the proceſs by which this gas is uſually obtained. 
here paſſes at the ſame time a portion of water, contain- 
vg ſulphureous acid gas. When the diſtillation is conti- 
ved till no more of the ſulphureous acid can be produ- 
ed, there 1s then found in the bottom of the retort a 
ate, opaque, and very cauſtic maſs, which weighs one 
ard more than the mercury from which it is produced, 
nd attracts a little moiſture from the atmoſphere. The 
reateſt-part of this maſs is an oxide of mercury, which 
combined with a ſmall portion of ſulphuric acid. 
us watter has been remarked by Kunckel, Macquer, 
d Bucquet, to be in its nature pretty much fixed. 
ie ſulphuric acid is decompoſed by a double elective 
action: the mercury being a combuſtible ſubſtance 
arths abines with the oxigene of the acid, while the heat 
e, ot engages the ſulphureous gas and the water. The 
tate | metal 
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metal is then in the ſtate of an oxide, and muſt of cin! 
ſequence be much more fixed than running -ierCury, it tc 

A part of this ſulphuric mercurial mals is diffolyed in WM ide 
water. The fluid, when liberally poured upon it, d. gen 
lutes the maſs, and, if cold, cauſes it to precipitate; quit 
white powder: if the water employed be boiling, the by c 
powder takes a beautiful bright yellow colour ; and the T 
Hotter the water, and the greater the quantity of vw mal: 
poured on the maſs, ſo much the more lively is the c com 
Jour which the powder aſſumes. The moſt anciem mere 


name of this matter was furbith mineral, or yellow ru ſtanc 
pitate : we call it yellow mercurial oxide. The wat and t 
in which it has been waſhed is decanted off; boiling after 
water is again poured upon it, and it now acquire e Whe 
brighter yellow colour. A third waſhing purifies in ſm 
from all remains of the ſulphuric acid. It is now e mine 


ſtitute of taſte; and when urged with fire in a reti ate. 
it firſt becomes of a deeper colour, and is afterward phate 
reduced to running mercury, giving out at the n [tate « 
time a conſiderable quantity of vital air. Kunde and le 
mentions this reduction. It ſucceeded with Meſſrs M ven, 
net, Bucquet, and Lavoifier, who traced it through i nercu 
* its circumſtances. I have repeated it ſeveral tine (allizir 
with fucceſs. It proves, as we have already ſeen, thay it prec 
the ſulphuric acid conſiſts of ſulphur, oxigene, and It cold 
ter; but a pretty ſtrong fire is requiſite to reduce iii pourin 
oxide. Perhaps the reaſon why M. Baume did not ol "ender 
tain running mercury, which has induced him to aſaſ e fol, 
that this yellow oxide does not reſume a metallic o -2mpo! 
unleſs fome combuſtible ſubſtance be added, was his nai Pole is 
having applied it to a ſufficient heat, By continua i make t 


to heat the mercurial ſulphuric maſs in the ſame rei it is 
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in which it was diſſolved, without diluting or waſhing 
it to carry off the acid, we likewiſe decompoſe the ox- 
ide: it is reduced to running mercury when the oxi- 
gene which it had attracted from the ſulphuric acid ac- 
quires elaſticity, and becomes of conſequence vital air 
by combining with heat and light. 

The water poured on the white ſulphuric mercurial 
maſs, receives that portion of the acid which is not de- 
compoſed, but remains in the maſs. But as oxide of 
mercury is ſoluble in the ſulphuric acid, that ſaline ſub. 
ſtance always carries off with it ſo much of the oxide; 
and the ſubſtance which remains diflolved in the water 
after the reduction is therefore true ſulphate of mercury. 
When evaporated by a ſtrong heat, it depoſites that ſalt 
in ſmall needles ; the form of which cannot be deter- 
mined, becauſe they are ſoft and very liable to deliqui- 
ate. If boiling water be caſt on thoſe cryſtals of ſul- 
phate of mercury, they become yellow and return to the 
ſtate of mercuMal oxide, the water ſeparating the acid 
and leaving the oxide pure. The ſame thing happens 
when, after having evaporated the firſt lixivium of the 
mercurial maſs by an intenſe heat, we, inſtead of cryſ- 
tallizing, dilute it in a large quantity of boiling water: 
it precipitates a yellow powder which is a true oxide. 
It cold water be uſed, the precipitate is white; but by 
pouring boiling water on the white precipitate we may 
render it yellow. We can likewiſe at pleaſure render 
ite ſolution of mercurial oxide decompoſable or not de- 
compoſable in water. All that is requiſite for this pur- 
pole is to evaporate the oxide by a violent heat, or to 
make the acid receive as much of the mercurial oxide 


43 1t is capable of diſſolving : theſe two bodies are then 
calily 
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eaſily ſeparated by water. On adding a little of the a 
cid, the fluid ceaſes to precipitate it. I received ful 
conviction of this fact by diſſolving turbith mineral wel 
waſhed in the weak ſulphuric acid. This ſolution not 
being overcharged with mercurial oxide, is not preci. 
pitated by water. But if the acid be charged with à 
much as it can diſſolve with the help of heat, which 
happens when the oxide is added till it refuſe to diffolye 
it; ſuch a ſolution, on being poured into cold water, 
forms a white precipitate, and a yellow precipitate when 
poured into hot water. If a little ſulphuric acid be ad. 
ded to it when in this ſtate, it ceaſes to yield a precips 
tate. The white mercurial oxide depoſited by ſulphate 
of mercury ſuperſaturated with mercury, when poured 
into cold water is very ſoluble : we can make it diſap 
pear by adding ſulphuric acid to the mixture, 
Sulphate of mercury may be decompoled by magneſa 
and lime, which cauſe it yield'to a yellow precipitate 
The fixed alkalis ſeparate from ita yellow oxide nearly d 
the ſame colour: It is to be obſerved, that theſe precip) 
tates of mercury vary in colour according to the ſtate d 
the ſolution and the ſubſtance by which they are preciph 
tated; the quantity varies too. A ſaturated ſolution gire 
the moſt copious precipitate. Again, if a ſolution not kv 
turated with mercury be decompoſed, each flake of th: 
oxide ſeparated by the firſt drops of the precipitant mat 
ters is again diſſolved by the exceſs of acid. When thu 
exceſs of acid is ſaturated, the precipitate is permanent. 
All theſe mercurial oxides precipitated by alkaline ſub 
ſtances, may be reduced by themſelves in cloſe veſlels 
Ammoniac does not precipitate ſulphate of mercury 
with an exceſs of acid: but forms with it a triple al 


or ammoniaco-· mercurial ſulphate, When the ſulphate 
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of mercury is ſufficiently neutralized, and without exceſs 
of acid, it ſeparates but a ſmall portion of the black ox- 
ide, which it renders reducible by the contact of light 
alone; and it forms a triple ſalt with the greater part 
of the ſulphate of mercury. 

Mercury decompoſes the nitric acid with the great - 
eſt rapidity. The ſolution is effected cold, and with 
more or leſs activity, according to the ſtate of the acid. 
Common aquafortis acts upon mercury without giving 
out any great quantity of red vapour, When a little 
of the fuming nitrous acid is added, or the mixture 
heated, the re-aQtion of the matters is then very ra- 
pid, a very large quantity of nitrous gas is diſengaged, 
and the mercury reduced to oxide remains in ſolution. 
The liquor is greeniſh, but loſes that colour at the end 
of a certain time. By this proceſs, the nitric acid may 
be cauſed to receive a quantity of mercury equal to it- 
ſelf in weight. Bergman has obſerved, in his Diſſer- 
tation on the Analyſis of Waters, that nitrous ſolutions 
of mercury differ from one another according to the 
manner in which they are prepared. That which has 
deen effected cold, and without the diſengagement of 
any great quantity of red vapour, is not decompoſable 
by diſtilled water ; but if the ſolution have been pro- 
moted by heat, and have given out a conſiderable 
quantity of nitrous gas, it will then be liable to preci- 
pitation by water, and cannot be employed in analizing 
vaters with any certainty of its effects; as we ſhall 
low when ſpeaking of mineral waters, I take this 
phænomenon to be owing to the ſame cauſe in the ni- 
tous ſolutions as in the ſolution by the ſulphuric acid. 
The nitric acid may, with the help of heat, be ſuperſa- 
trated with oxide of mercury, which it holds ſuſ- 


pended, 
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pended. if we may be allowed the expreſſion, Th vt 
ſolution, with an exceſs of mercury, may be precipitated 
by diftilled water, which changes the denſity of the 
liquor, and diminiſhes the adherence of the mercurial 
| oxide to the nitric acid. The precipitate is therefore: 
genuine oxide, which becomes very yellow if the ſu. 
perſaturated ſolution be poured into boiling water, but 
white when poured into cold water. It may be inſtant. 
ly coloured by waſhing it in hot water. Again, as the 
cold ſolution contains only nitrate of mercury without 
exceſs of oxide, heat being requifite to ſuperſaturate 
the acid with the oxide, diſtilled water cannot there. 
fore precipitate it. I am reduced to think this by a fad 
which I have often obſerved ; it is that the ſame mercu- 
rial ſolution may be at pleaſure rendered decompoſable 
or not decompoſable in water, by adding alternately 
mercury and acid, ſo as to make it paſs from the one 
ſtate to the other. All that is requiſite for that is to dif. 
ſolve mercury cold in the nitric acid, ſuffering the 
acid to receive as much mercury as poſſible. This WP lur; 
ſolution is not decompoſable in water, though it N 
gives out nitrous gas. On adding mercury till it be The 
ſaturated with as much as it can diſſolve with the help W'ltal: 
of heat, it is rendered ſuſceptible of precipitation by e [ol 
water. The ſame theory very well explains why a ni. u ob 
trous ſolution, not liable to be precipitated by water, be- Wir kir 
comes ſo when heated. Heat diſengages nitrous gas; 
and that can never be effected without deſtroying 3 
portion of the acid: the proportion of the mercurial 
oxide to the acid then becomes greater: it is no longer 
combined with the mercurial nitrate ; but only adheres 
to it, and is ſo ſuſpended in it that it may be eaſily 
precipitated 
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wrecipitated by water. I am certain that the precipi- 
ute which ſolutions of mercury yeild by water is only 
n exceſs of oxide; and that the ſolution, after giving 
ſuch a precipitate, {till retains a portion of true nitrate 
of mercury, which may be decompoſed by alkalis in the 
ime manner as the ſulphuric mercurial maſs lixiviated 
norder to the preparation of turbith mineral. This 
ortion of nitrate of mercury may even be cryſtallized. 
he exceſs of mercurial oxide which renders the ni- 
ic ſolutions ſuſceptible of decompoſition by water, 
attended with another circumſtance which pro- 
notes that decompoſition. The oxide is ſo highly cal- 
ned or oxigenated as to have but little adheſion to the 
utric acid. 


The ſolution of mercury in the nitric acid is exceed- 


poly cauſtic ; it corrodes and deſtroys animal organs. 
Vhen it falls on the ſkin, it produces deep purple 
pots, which at a little diſtance appear black. Theſe 
ntinue till the epidermis fall off in ſcales. It is uſed 


ſurgery as a powerful eſcharotic, under the name of 


rcurial water. 
The ſolution of mercury in the nitric acid affords 


yitals, which differ in form, according to the ſtate of 
e ſolution and the circumſtances of the cryſtallization. 
Ja obſerving theſe varieties carefully, I diſtinguiſhed 


ur kinds of them very diſtinct from each other, which 


Hall deſcribe. 


. A cold ſolution affords by ſpontaneous evapora- 


1 for ſeveral months very regular tranſparent cry- 
| 


us, M. Rome de Lille has deſcribed them very ac- 
mately, They are flat ſolid figures with fourteen 


es, formed by the junction of two tetrahedral pyra- 


mids, 
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mids, cut very near the baſe, and truncated at d- 
four angles which reſult from the junction of the pn 
mids. | 

2. If the ſame cold folution be evaporated by hex 
and left to cool, it depoſites at the end of four-and. 
twenty hours a kind of acute priſms, ſtriated obliquely 
acroſs their length, which are formed of ſmall plats 
covering each other like tiles, in the manner which bo 
taniſts call imbricatim. On a near examination of the 
elements of thoſe irregular priſms, I perceived the pla 
to be ſolids with fourteen facets, reſembling the cy 
ſtals obtained by ſpontaneous evaporation, but ſmalle 
and more irregular. | 

3. A nitric ſolution effected by means of a modem 
and well-managed heat gives, by cooling, cryſtals i 
very long and very acute flat needles, ſtriated lengi 
wiſe. Theſe are the cryſtals moſt commonly obtainel 
from this ſolution ; and they have been deſcribed | 
a great many chemiſts, by Macquer, Rouelle, Baum 
&c. 

4. Laſtly, If this ſolution be heated till it become & 
compoſable by water, it is then uſually formed into; 
irregular white maſs, reſembling the ſulphuric mals. 
have ſometimes ſeen, on that occaſion, a confuſed mal 
of very long ſlender, flexile needles, gloſſy like fat 
moved about with the motion of the liquor: they} 
fectly reſembled the brilliant, ſilvered dendrites, wind 
I have often obſerved on the ſides of bottles containi 
acetite of potaſh, or foliated earth of tartar. It is ꝑ 
per to add, that this laſt ſolution of mercury gives! 
regular confuſed cryſtals, or ſhapeleſs maſſes, only l 


cauſe it contains an exceſs of the metallic oxide, a 
| * 
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nay therefore be rendered ſuſceptible of regular cry- 
ſullization by adding more of the acid. 

Theſe ſeveral nitrates of mercury exhibit nearly the 
lame appearances, They are very cauſtic, and corrode 
the ſkin as well as their folutions ; they detonize when 


- and. 
iquely I put on burning coals. With reſpect to this property, it 
plus to be obſerved, that it belongs in a much more emi- 


nent degree to the moſt regular cryſtals with fourteen 
faces, than to thoſe which are in the form of ſmall 
needles 3 and that the white maſs precipitated from the 
lution, after it has been expoſed to a ſtrong heat, is 
entirely deſtitute of it. The detonation of nitrate of 
mercury is ſcarce obſervable in newly formed cryſtals ; 
to render it more ſenlible, the nitrate mult be left to 
dry for ſome time on blotting paper. If the cryſtals be 
then put on a burning coal, they melt, become black, 
and extinguiſh the flame, of that part of the coal on 
which they lie. But their edges being dried, throw 
put little reddiſh ſparks with a noiſe ſimilar to a faint 
decrepitation. When dry they emit a more lively 
whitiſh flame; but it very ſoon ceaſes. 

Mercurial nitrate melts when heated in a_ crucible ; 
ery thick red vapours then exhale from it: as it loſes 
Its water and its nitrous gas, it aſſumes a deep yellow 
olour, which changes firſt to an orange, and after- 
dards to a bright red: in this itate it has been called 
ed precipitate. We diſtinguiſh it by the name of red 
wide of mercury by the nitric acid. It ſhould be made 
a matraſſes with a moderate heat when it is meant to 
de employed in ſurgery as a cauſtic, in order that it 


rives 

ö x ; a i ; ; 
only be nay retain a portion of the acid to which it owes its 
le, A rroſire powers: But when it is made very hot, it be- 
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comes merely oxide of mercury, formed by the combi 
nation of that metal with the oxigene of the nit 
acid, Nitrate of mercury diſtilled in a retort, affore⸗ 
in the firſt place, an acidulous phlegm and nitrous Ty 
it is now in the ſtate of red precipitate,” On being 
made very hot, it gives out a conſiderable, quantity of 
vital air mixed with a little azotic gas; and the me. 
cury is ſublimated in a metallie form. This experi 
ment made by M. Lavoiſier with the utmoſt accuraq 
led him to the diſcovery of the component principles of 
© the nitric acid; as we have mentioned in our hiſtory 
of that acid. 

Nitrate of mercury becomes yellowiſh, and is ven 
ſlowly decompoſed in the air. It diflolves readij 
enough in diſtilled water, is more ſoluble. in boiling 
than in cold water, and cryſtallizes by cooling. Wha 
this ſalt is diſſolved in water, part of it is precipitate 
without being diſſolved, and acquires a yellowiſh cn 
lour, M. Monnet calls that matter nitrous turbith; 
and obſerves, that a good deal of it may be obtained 
by waſhing a nitric mercurial maſs evaporated to di 
neſs, as is done in preparing red precipitate. When li. 
trate of mercury is to» be entirely diſſolved, daltilled 
water muſt be uſed, and aquafortis poured into it tit 
the precipitate diſappear. I have obſerved, that when 
boiling water is poured on very pure nitrate of met- 
cury, the lalt becomes inſtantly yellow, and affords a 
oxide of a deeper colour, which on being expoſed ty 
fire, becomes red much ſooner than that which ove 
its formation to the ſulphuric acid. Yellow oxide d 
mercury by the nitric acid, is generally more complete 
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jy calcined than that which is prepared with the ſul- 
phurie acid: the reaſon of which is, as we have al- 


orcs, ready obſerved of other combuſtible ſubſtances, that 
gude oxigene is more ealily diſengaged from the nitric 
being nan from the ſulphuric acid. This is what renders 
ty a he nitric acid more decompoſable than the ſulphuric 
mer. cid. | | 

xper- Barytes, magneſia, lime, and the alkalis, decompoſe 
racy, i nitrate of mercury, and precipitate the mercury in the 
les dl fate of oxide. Theſe precipitates vary in colour, gra- 


iſton nity, and quantity, according to the ſtate of the ſolu- 

ton. The cauſtic fixed alkalis form a yellow precipi- 
vent te, which is more or leſs brown or brick-coloured 
eadily according to their cauſticity. Ammoniac cauſes the ni- 
oiling WW vic ſolution of mercury in a good condition, that is, 
Wben nen water cannot decompoſe it, to yield a flate- grey 
tate recipitate ; whereas the ſame ſalt produces a white 
2; ſediment in a ſaturated ſolution of mercury liable to 
rbith; 


be precipitated by water: theſe diſtinctions have been 
rery accurately obſerved by Bergman. Theſe precipi- 
ares are merely oxides of mercury more or leſs calci- 
ned. They are all reducible without addition, by heat, 
in cloſe veſſels ; and when reduced, they give out pure 
ar, Thoſe which have been precipitated by alkaline 
carbonates, afford a certain quantity of carbonic acid 
dy the action of heat. Thoſe which have not been pre- 
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cipitated by carbonates, but only expoſed to the con- 
act of atmoſpheric air, diſplay the ſame phenomenon, 
br they abſorb that acid from the atmoſphere ; a pro- 
perty which is common to all oxides of mercury, and 
ren to thoſe of ſeveral othex metals. 
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Oxides of mercury precipitated from ſolutions by d -. 
kaline intermedia, poſleſs a peculiarity which bas bea .. 
diſcovered by M. Bayen, and is worthy of being her g 
taken notice of. They detonize like gun- powder when 0 
expoſed in an iron ſpoon to a gradual heat, after being gr 
triturated with flowers of ſulphur in the proportion q pla 
half a drachm to fix grains. After the detonation, cr 
there remains a violet-coloured powder which "wy be FM 
ſublimated into cinnabar. | bly 

The fulphuric acid, and the falts into which it e mu: 
ters, are alſo capable of decompoſing mitrate of n » 
cury ; far this acid has a greater affinity than the W 7 
tric acid with mercury. If a portion of ſulphuric ac 
or of a ſolution of ſulphate of potafh, ſulphate of ſod pou 
&c. and in general at any ſulphuric falt, be poured nM:cid 
to a nitric ſolution of mercury, a whitiſh precipitate M olut 
formed, if the ſolution be not ſaturated ; which inch vou. 
more to yellow in proportion as the mercurial 'nitracapa 


contains leſs acid, and more mercurial oxide. I cord 


precipitate is either ſulpha'e of mercury or yellow orig 


ide. M. Bayen has obſerved that it always retains ral! 
little nitric acid. 3 2785 merc 

The muriatic acid does not act in a ſenſible degra 1: 
on mercury; although it has a greater affinity with He, 
oxide of this metal than any of the other acids. Hon 
combines with the oxide to form a peculiar falt. Ta: 


combination takes place whenever the muriatic acid 
brought into contact with that oxide, and the oxide d 


vided into very minute particles. If a little muriat 


acid be poured on anitric ſolution of mercury, the 20 
ſeizes the oxide of the metal, and forms with it a ff 


which is precipitated i in a kind of whitiſh coagulut 
calle 
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mate, vr corroſive mercurial muriate. 
mon way is, by mixing equal parts of dried mercurial 
itrate, decrepitated muriate of ſoda, and calcined or 


of Mercury 
called white precipitate. Muriatie ſalts with alkaline 
or ſalino-terreous baſes, produce preciſely the ſame 
ets, and form beſides nitric ſalts, differing ac- 
cording to their. baſes. But it is of importance to ob- 
frye concerning this precipitation, that it does not take 
place if the oxigenated muriatic acid be employed; 
for though that acid attracts the oxide of mercury from 
the nitric acid, the falt which it forms with it is very 
ſoluble in water; whereas that which the common 
muriatic acid forms with this acid is not at all ſoluble 
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in water. 


This acid has likewiſe a greater affinity with oxide 


of mercury than the ſulphuric acid has; and when 
poured into ſolutions of this metal with the ſulphuric 
acid, it produces precipitate in the ſame manner as in 
ſolutio::s of mercury with the nitric acid. 
pound of the muriatic acid with oxide of mercury is 
capable, as above obſerved, of two different ſtates, ac- 
cording as the acid is fimple or oxigenated : with the 
6xizenated muriatic acid it conſtitutes corroſive mercu- 
tial muriate 3 with the ſimple muriatic acid, it is mild 


The com- 


mercurial muriate. 


There are ſeveral - ways of preparing correſiue ſubli- 
The molt com- 


bite ſulphate of iron or martial vitriol; putting this 


mixture into a matraſs, of which two thirds muſt re- 
ain empty; immerſing the mixture into a ſand-bath, 
nd heating it gradually till its bottom be made red 
ot, The ſulphuric diſengages the muriatic acid from 
de ſoda: the ſoda again ſeparates the nitrous» acid 


Dd 3 from 


upper part of the matraſs. The nitric acid is diſperſed 


422 Of Mercury. 


from the mercury, which has robbed it of part of jt 
oxigene ; and becomes of conſequence oxigenated my. 
riatic acid: After that, it combines with the oxide 9 
mercury, and forms corroſive mercurial muriate, which 
is ſublimed into flat pointed cryſtals, that fix on the 


in nitrous gas; the reſidue is reddiſh or brown, and 
contains oxide of iron and ſulphate of ſoda, formed by 


the combination of the ſulphuric acid with the baſe af pre 


the marine ſalt. In Holland, this ſalt is prepared in the WM {ho 
great way, by triturating together equal parts of mer. WW lim 
cury, muriate of ſoda, and ſulphate of iron, and expo. va; 
ſing the mixture to an intenſe heat. In this way of WW mo 
preparing corro/rve ſublimate, the ſulphuric acid, diſen. WF 11 
gaged by heat from ſulphate of iron, appears to con. cid 
vert the ſimple into oxigenated muriatic acid; ſor nol the 
other but this laſt acid could diſſolve all the mercury sed 
employed on the occaſion. Corrofive mercurial mu- mei 
riate may be hkewiſe obtained, by ſublimating a mix. whe 
ture of ſulphate of iron, muriate of ſoda, and mercurial ber 
precipitate by fixed alkali, or any other kind of mercy. rial 
rial oxide. luti 

Boulduc has given a very good proceſs for preparigi ( 
corroſive mercurial muriate : but Spielman remark, ſtan 
that it was before ſuggeſted by Kunckel in his Chemi- P 
cal Laboratory. It conſiſts in heating in a matrab ds, 
equal quantities of ſulphate of mercury and decrep- i * '*< 
tated muriate of ſoda. Muriate of mercury is wi u. 
latilized, and what remains is only ſulphate of ſod pt 
This mode of operation affords very pure corroſive me. le 
curial muriate, whereas that which we get in com 


merce, and even that which is prepared in the ſmall 
wal 
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of itz way with ſulphate of iron, always contains ſome mix. 
d mu- ture of iron. Boulduc's proceſs is both eaſier and leſs 
ide af expenſive -- It likewiſe proves, that the ſulphuric acid 


which WI poſſeſſes the property of oxigenating the muriatic acid. 


on the M. Monnet informs us, that he obtained this ſalt alſo 
perſed by treating in a retort, very dry muriate of ſoda with 
„ and mercurial oxide, precipitated from the nitrous ſolution 
ed by WW of mercury by fixed alkali. In all theſe proceſſes for 
aſe of preparing corroſive mercurial muriate, the operator 
in the ſhould beware of breaking the veſſel containing the ſub- 
F mer. limate till it be perfectly cool, leſt he ſuffer from the 
expo. vapours of the falt, Laſtly, There is yet another and 
vay af more expeditious way of prepariug corroſive mercurial 
diſcs. muriate: it conſiſts in pouring oxigenated muriatic a- 
o con. ¶ cid into a ſolution of nitrated mercury, and evaporating 
for no the mixture ſlowly: when the nitrous acid is diſenga- 
cur ged, the liquor affords, by cooling, cryſtals of corroſive 
Im- mercurial muriate. There is reaſon to think, that 
| mix. when Scheele's oxigenated muriatic acid becomes bet- 
cura ir known, apothecaries will prepare corrofive mercu- 
nere rial muriate either by this laſt proceſs or by imple ſo- 
lution. 
ang Corroſive mercurial muriate is a neutral ſaline ſub- 
marks. ſtance, which well merits the attention of chemiſts and 
hem phy ſicians. It poſſeſſes a number of valuable proper- 
ark tics, of which we ſhall give the hiſtory. This ſalt has 


a very cauſtic taſte, When but the ſmalleſt quantity 
is v0, touches the tongue, it leaves for a long time after a 
ſod WM &iptic and metallic impreſſion, which is very diſagree- 
e mer. able. This impreſſion extends even to the larynx, 
com- Hutting it ſpaſmodically ; and it remains long, parti- 
ſmal 10 cularly 
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domy. When heated flowly and by degrees, it is ſab. 
mated in a regular cryſtalline form. Its cryſtals are 
priſms, ſo compreſſed that it is impoſſible to determine 
the number of their faces. They terminate in very 
acute points; and have been with good reaſon com- 
pared to the blades of poignards thrown very confuſed- 
ly together. Fire does not decompoſe this; it ſuffers 
no alteration from air. It diſſolves in nineteen parts of 
water, and cryſtallizes by evaporation into flat priſms, 
rery.acute at their extremities, reſembling thoſe obtaĩn- 
ed by ſublimation. The ſpontaneous evaporation of its 
{lution afforded both me and M. Bucquet ſeveral times 
oblique-angled parallelopipeds, with their extremities 
truncated flopewiſe. M. Thouvenel has obtained that ſalt 
cryſtallized in hexahædral priſms, a little compreſſed. 

Barytes, magneſia, and lime decompoſe corroſive mer- 
curial muriate, cauſing it to yield a precipitate of oxide 
of mercury. The phagedenic water uſe by ſurgeons 
43 2 corroſive, is prepared by caſting half a dram of 
this falt in powder into a pound of lime-water ; a yel- 
bow precipitate is formed, which renders the liquor tur- 
bid, and it is employed before the precipitate ſubſide. 
The fixed alkalis ſeparate from corrofive mercurial 
muriate an orange oxide, which when ſuffered to ſettle 
bor ſome time, acquires a deeper colour. Ammoniac 
auſes this ſalt to yield a white precipitate ; which, 
however, ſoon aſſumes a ſlate colour. 

The acids, and the alkaline neutral ſalts, produce no 
iteration on corroſive mercurial muriate. 

This falt contracts an intimate union with ammonia- 
al muriate ; but neither of them is decompoſed. Ei- 


ber by ſublimation, or by cryſtallization, it forms with 
| it 
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it a very ſingular ſaline compound, which the alche, 
miſts valued highly, and called alembroth ſalt, ſalt of WM or 
art, ſalt of wiſdom, &c. The ammoniacal 'muriae WW p; 
renders the corroſive mercurial muriate very ſoluble; WF «ii 
for acording to M. Baume, three ounces of water con. WW de 
taining nine drachms of the former ſalt diffolve fie Wl {+ 
ounces of the latter. This laſt ſolution is effected with WM th; 
the help of heat, and when it cools, the laſt ſubſides in. ed 
to a maſs. With this ſalt a preparation is made uy Wl lea 
which is called white precipitate. It is prepared by WW M 
caſting into a ſolution of a pound of ammoniacal muri. WW cr; 
ate an equal quantity of corroſive mercurial muriate WY is { 
in powder. When this ſalt is fully diſſolved, a ſolution It 
of carbonate of pota{h is poured into the mixture, and Wl (:d 
produces a white precipitate : this precipitate is waſhed, be 
formed into little balls, and dried in the air. In th fn 
operation the potaſh diſengages the ammoniac ; which, WM dil: 
in its turn, precipitates the mercury in a white oxide. :tic 
This precipitate becomes yellow when expoſed to heat, " 
or even to light. 

Corroſive mercurial muriate is altered by hydroge 
nous gas. Sulphur produces no change on it, but al 
kaline ſulphure decompoſes it as well as the other ſolu 
tions of mercury: the immediate preduct of this de 
compoſition is a black precipitate which reſults fron 
the combination of the ſulphur with the mercury. Mol 
of the ſemi-metals which we have examined are ca 
pable of decompoſing this ſalt : and as each of thele in 
ſtances of decompoſition is attended with peculiar phe: 
nomena, they therefore deſerve to be ſeparately and 
careſully examined. | 


When 
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When two parts of corroſive mercurial muriate, with 


alt of one of arſenic, are diſtilled by a moderate heat, there 
uriate WY paſſes into the receiver a matter of the conſiſtency of 
uble; oil, and tranſparent, of which one part is very ſoon con- 
con. denſed into a kind of white jelly, improperly called corro- 
> five WY /ve oil, or butter of arſenic. If the heat be continued after 
L with WW this product has paſſed off, running mercury is obtain- 
les n. ed; and by this proceſs we may attain an accurate know- 
de y ledge of the principles of corroſive mercurial muriate. 
ed by WY Muriate of arſenic does not appear to be ſuſceptible of 


cryſtallization ; it melts by a moderate heat, and its taſte 
is ſo cauſtic, that it inſtantaneouſly deſtroys our organs. 
It diſſolves in water, by which it is partly decompo- 
ſed : we are ignorant of its other properties. It cannot 
be obtained with oxide of arſenic ; becauſe when that 
ſemi-metal is already ſaturated with oxigene, it cannot 
diſengage mercury from its combination with the muri- 
atic acid by abſorbing oxigene. 

The effects of nickel, cobalt, and manganeſe, on cor- 
roſive mercurial muriate, have not yet been examined. 


uroge . As to biſmuth, antimony, and zinc, thoſe three ſemi- 
but a. metals decompoſe this ſalt very readily. By diſtil- 


ling two parts of corroſive mercurial muriate with one 
of biſmuth, we obtain a thick fluid ſubſtance, which 
congeals into a kind of greaſy maſs that melts on being 
expoſed to heat, and yields a precipitate when plentiful- 
ly waſhed : in a word, this compound is folid muriate 
of biſmuth. Poli, who has given an account of this pro- 
cels in the Hiſtory of the Academy for the year 1713, 
ly 2008 tells us, that when this butter of biſmuth is ſeveral times 


ſublimated, there remains in the veſſel a powder co- 
When loured 


—— 
— 


- pug — n ———— — — p 
» f „ 1 
* . . 
0 — 2 * — * 1 
| - 4 E — - 
— * _ , * — 


loured like oriental pearls, very ſoft and gluey: 1, 
propoſes the uſe of this powder in painting, 

When twelve ounces of antimony” are | completely 
mixed with two pounds of corroſive mercurial ſubli. 
mate, the mixture gives out heat : a circumſtance which 
proves that theſe two bodies act rapidly on each other, 
On diſtilling this mixture by a moderate heat, we oh. 
tain a thick liquor which is fixed in the receiver, and 
often even in the neck of the retort, into a white mak 
called butter of antimony. The quantity of this ſubli. 
mated muriate of antimony is commonly ſixteen ounce 
and a few drachms. The refidue conſiſts of mercury 
and a grey powder of antimony, which ſwims on the 
| ſurface of the metallic fluid. On continuing the dill. 
lation after the muriate of antimony has paſſed into the 
receiver, and uſing a new balloon, we obtain running 
mercury; but it is contaminated with a little munate 
of antimony, as that ſubſtance cannot be entirely taken 
away from the neck of the retort. M. Baume, who has 
given a good account of this operation, ſays, that by 
this proceſs twenty-two ounces of running mercury may 
be obtained, one ounce of antimony in powder mixed 
with mercury, and ſix drachms twenty-four grains ol a. 
timony melted in the retort. The antimony is partly 
calcined : it affords a red and partly. white oxide, which 
is ſublimed. In this inſtance the antimony is calcined 
by the oxigene ſeparated from the mercurial oxide, and 
combines with the muriatic acid to form muriate of an- 
timony. This decompoiition likewiſe takes place w 
ſulphure of antimony is employed. By diſtilling one 
part of that mineral in powder with two parts of cons 


five mercurial ſublimate, ſublimated muriate of antims- 
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ny is obtained; but the reſidue, inſtead of containing. 


running mercury, is a combination of mercury with ful. 
phur. That combination may be ſublimated by a very 
ſtrong heat into red needles, which are improperly alk 
ed cinnabar of antimony. 

Sublimated muriate of antimony, or the combination 
of the muriatic acid with antimony, is not produced un- 
leſs when the ſemi · metal attra&s from the mercury the 
oxigene-which it contains; as has been already obſerved 
of arſenic. This compound is in a cryſtalline form. It 
cryſtallizes into very large parallelopipeds. It is ſo cau- 
tic, that it inſtantly deſtroys our organs, and burns ve- 
getable matters. It is very liable to alteration by the 
contact of light. It melts with the moſt moderate heat, 
and becomes fixed by cooling: it is this property which 
has procured it the name of butter of antimony. It rea- 
dily loſes its whiteneſs, and takes a colour. It may be 
rectified by diſtillation. It attracts the moiſture of the 
atmoſphere, by which it is again diffolved into a thick 
and ſeemingly oleaginous fluid: in water it is diſſolved 
only in part; for the greateſt portion of it is decompo- 
ſed by that fluid. When ſublimated muriate of antimony 
is calt into diſtilled water, it immediately gives a very 
copious precipitate, which is called emetic powder, or 
prioder of Algaroth, from the name of an Italian phyſi- 
cian who uſed it as a medicine. It has hkewiſe been 
improperly called mercury of life. This precipitate is 
an oxide of antimony ſtrongly purgative and emetic, 
even when given in very ſmall doſes of three grains and 
an half to the doſe. In order to render it very pure, it 
muſt be repeatedly waſhed in diſtilled water. It differs 
in poſſeſſing theſe properties from the other oxides of 


this 
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this ſemi-metal, which are far from acting in ſo ener, 
getic a manner on the animal ceconomy. A portion of 
this oxide is diſſolved in the water, in which muriate 
of antimony is waſhed, by means of the acid which 
mixes with the fluid. We have an opportunity of ob. 
ſerving this fact on pouring a little alkali into that l. 
quor : a white precipitate is produced in conſiderable 
abundance ; and butter of antimony therefore appear 
to owe its property of being decompoſable in water to 
its containing an exceſs of this oxide ; ard its formin! 
into a ſolid maſs may be attributed to the ſame caufs, 
Sublimated muriate of antimony diſſolves with heat and 
effervelcence in the nitric acid. From that ſolution 
there is diſengaged a large quantity of nitrous gaz, 
which excites a conſiderable emotion in the mixture; 
the muriate of antimony diſappears, and the liquor 
appears of a reddiſh yellow colour. This is a ſolution 
of oxide of antimony in the nitro-muriatic acid. l 
very ſoon depoſites the oxide of antimony in the forn 
of a powder, and even of a white magma. If the ſolu. 
tion of muriate of antimony by the nitric acid be eva 
porated to dryneſs as ſoon as made, it yields a very 
white oxide : It is diluted with a quantity of the fame 
acid equal to its own weight, and again evaporated: 
the powder is yet a third time mixed with the ſame 
quantity of nitric acid and evaporated to dryneſs ; it is 
then heated in a crucible, which is kept red hot for 2. 
bout half an hour, and after that ſuffered to cool. The 
oxide now taken out of the crucible is white above, and 
roſe-coloured on the under part. The two portions are 
mixed, and form by their mixture what is called B. 
zoar mineral, Macquer conſiders this medicine as 4 
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perfect oxide of antimony, and thinks it to be the ſame 
with diaphoretic antimony. Lemery, however, who has 
given an accurate deſcription of this preparation, adviſes 
o calcine it till it have ſcarce any acidity ; wiſhing it 
o retain ame acid, which muſt certainly change the 
properties of the oxide of antimony, 

Corroſive mercurial muriate is decompoſed by zinc, 
13 has been aſſerted by Pott, and as I myſelf have found 
by repeated experiments. If you diſtill in a glaſs re- 
to: t a mixtufe conſiſting of two parts of this falt with 
one of zinc in filings, or coarſe powder, a white and ſo- 
lid falt aſcends from the mixture, and is cryſtallized 
in ſmall needles joined together in a form reſembling 
the little bundles of which ſtalactites conſiſt. This mu- 
rate of zinc emits a thin ſmoke when it is taken out of 
the receiver : it melts by a-moderate heat; is coloured - 
by inflammable vapours; and laſtly, is partly decompo- 
{ed in water like ſublimated muriate of antimony, 

The moſt fingular property which corroſive mer- 
curial muriate exhibits in regard to the alterations 
which it ſuffers from metallic ſubſtances, as well as the 
molt important property which it poſleſles, is its power 
of combining with running mercury. When ſaturated 
with that metallic fluid it loſes moſt of its properties, par- 
ticularly its taſte and ſolubility. The old way of pro- 
ducing this combination, was by triturating in a glaſs 
mortar corroſive mercurial muriate with running mer- 
cury, adding the mercury by degrees till ic refuſed to 


mite with the mercurial muriate. Lemery and M. 


Baumé have obſerved, that the ſalt takes up a quantity 
mercury equal to about three fourths of its own 
weight. 
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weight. The mixture was then put into ſmall phat e 
two thirds of each of them being left empty, and ſubl Ba 
mated three times ſucceſſively. Care was taken to e 
parate at each time a white powder, which is found 2 il cit 
bove the ſublimated matter, and is very corroſive. I el 


product is called froeet ſublimate, mercurius dulcis, oi \1. 
aquila alba It ought to be called ſtueet mercurial mine. 
ate. Its inſipidity, its cryſtalline form, and its bein 
almoſt abſolutely inſoluble, diſtinguiſh it from c nn. 
rofive mercurial ſublimate. The cryſtals which it ta: 


fords by flow ſublimation are tetrahadral-priſms tera; t 
nating in four ſided priſms. We often find among then 
two very long tetrahzdral pyramids, joined at the bas 
and forming very acute octohædrons. 

The proceſs for preparing ſweet mercury, which we 
have here deſcribed, is attended with ſeveral inconys 
niences. To triturate corroſive mercurial muriate with 
running mercury till the mercury be entirely confound 
ed with the mercurial muriate, is a very tedious anda 
very difficult taſk. A very minute acrid dult arile 
from the mixture while it is triturated ; and the open 


tor muſt bind a cloth over his mouth and noſe to ſecure 
himfelf againſt the dangerous effects of that duſt, Ii. 
mercury is never entirely incorporated with the merci te 
rial muriate; and the ſublimation is very flow. Mud 
Baume adviſes to pour a little water on the matters uWcn!y 
they are triturated. That fluid aſſiſts the triturationMWpr- 
and hinders the faline duſt from riſing. He likewi ! 


employs levigation, which contributes greatly to maker: « 
the mercury incorporate with the ſalt. Laſtly, to mak: 2. 
ſure of obtaining mild mercurial muriate without 04 a 
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phil, [all mixture of corroſive, Zwelfer, Cartheuſer, and M. 
d ſub N naumẽ propoſe to pour on mild mercurial muriate, afte 

do eit has been once ſublimated, a quantity of hot water to 
dund a dfblve the corroſive muriate, and then dry the ſalt, 
e. Thu which is aſter this found to be much milder than before. 
lein, q. Cornette, to hinder the volatilization of the corroſive 
percurial muriate triturated with the mercury, propo- 
ſes to make uſe of nitrate of mercury precipitated by 
m co ammoniac, which unites with corroſive mercurial mu- 
h it nate much more readily than running mercury. But 
term this oxide is not ſo pure as mercury, we cannot de- 
g then pend ſo much on the virtues of the preparation into 
ie bah which it enters. M. Baiileau, an apothecary in Paris, 
has given the Royal Society of Medicine a proceſs for 


al muri. 


8 being 


ich preparing mild mercurial muriate, without being expo- 
cone {ed to any of thoſe accidents which render the prepara- 
te wil tion of it in the common way fo very dangerous. This 


ound proceſs conſiſts in forming a paſte with corroſive mercu- 
s and ral ſublimate and water, and triturating it with run- 


t aria ning mercury. Half an hour's trituration is here ſuſſi- 
open cient ; becauſe the water contributes to confound the 
p ſecure WJ tao ſubſtances together. The proceſs ends with digeſt- 
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ug the mixture on a ſand- bath by a moderate heat; 
the matter changes its original grey colour for white, 
and forms a very mild mercurial muriate, which needs 
only to be ſublimated, in order that it may be perfectly 
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M. Baume has, made ſeveral experiments on mild 
mercurial muriate. He has ſhown, that it cannot receive 
22 additional quantity of mercury; that it cannot exiſt 
n a middle ſtate between corroſive and mild mercurial 
muriate ; as where a ſmaller portion of mercury is mix- 
Vol. II. E e ed 
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ed with the corroſive mercurial muriate than what i 
requiſite to make it paſs into the ſtate of mild mercy, 
rial muriate, a portion of this latter ſalt is formed, in 
proportion to the quantity of the mercury and the ex 
ceſs of the corroſive ; and the reſt of the corroſive mei 
curial muriate is volatilized without ſuffering any |. 
teration of its properties. Theſe two compounds are fe. 
parable by hot water. | 
From the reſearches of the ſame chemiſt we learn far. 
ther, that it is poſſible to change the mild into corroſive 
mercurial muriate, by ſublimating it with decrepitatel 
marine ſalt and white calcined ſulphate of iron. In this 
operation the muriatic acid being diſengaged and oxi. 
genated by the ſulphuric acid, unites with the mercurial 
oxide of the mild mercury, and converts it into corro- 
five muriate. M. Baume is convinced that mild mercy. 
rial muriate differs greatly from the corroſive, as it can 
not unite with ammoniacal muriate as the corroſive mer. 
curial muriate does in the preparation of alembroth ſalt 
or ammoniaco- mercurial muriate. It is even from the 
conſideration of its poſſeſſing this property, that he a 
viſes to waſh mild mercurial muriate with water impreg. 
nated with a little ammoniacal muriate, to carry off all 
the corroſive mercurial muriate which renders that falt 
ſo very ſoluble. Laſtly, he has diſcovered, that at each 
ſublimation mild mercurial muriate loſes a part of it 
mercury, and affords of conſequence a certain quantity 
of corroſive mercurial muriate ; ſo that by repeated lu 
blimation mild mercurial muriate may be entirely chan. 
ged into corroſive. From this laſt fact it follows, that 
the medicine, known by the name of mercurial panacta, 
which conſiſts of mild mercurial muriate nine time 
ſublimated, 
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ſublimated, is ſo far from being rendered milder by be. 
ing ſo often ſublimated, as moſt chemiſts and phyſicians 
think, that at the end of the proceſs it differs in no re- 
ſpect from what it was at firſt, A circumſtance at- 
ending the operation may be conſidered as a farther 
proof of this aſſertion; at each ſublimation a ſmall 
quantity of white powder which riſes firſt is taken off, 
which powder is nothing but corroſive mercurial mu. 
nate. It is to be obſerved, that there remains in the 
phials a reddiſh powder when mild mercurial muriate 
js prepared. It 1s an oxide of iron produced from the 


common corroſive mercurial muriate. Part of that ox- 
de aſcends with the ſalt in its ſublimation; nay, the 
mercurial ſalt in vapour is often found to carry up 
rith it even pieces of glaſs. 

Late experiments on the oxigenated muriatic acid 
ender the theory of the formation of mild mercurial 
nuriate much more clear and intelligible than it for- 
merly was. It has of late been proved, that corroſive 
mercurial muriate is a compound of oxigenated muria- 
e acid with oxide of mercury, and that mild mercu- 
al muriate is formed by the common muriatic acid 
jith the ſame metallic oxide: or, what amounts to the 
ame thing, that in corroſive muriate the oxide is much 
ore calcined than in mild muriate. Thus when run- 
ing mercury 1s triturated with corroſive mercurial mu- 
ate, the mercury ſeizes the exceſs of oxigene contain- 
d in the muriatic acid, or in the former mercurial ox- 
le; and as a larger quantity of mercurial oxide, and 
tat leſs completely calcined, now combines with the 
me quantity of muriatic acid, the nature of the ſalt 
E e 2 is 


fulphate of iron, which is employed in preparing the 
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is of conſequence altered, and it becomes leſs {alin 
more inſipid, and more inſoluble ; in a word, its quali 
are weakened in proportion as the quantity cf the mer. 
curial oxide is increaſed. . 

The boracic acid does not diſſolve mercury withoys 
an intermedium; but, in the ſtate of oxide, it adds in: 
very diſcermble manner on this ſemi-metal. Tl 
two ſubſtances may be combined by the way of double 
affinity. When a ſolution of common borax is pouret 
on a nitric ſolution of mercury, a very copious yelloy 
precipitate is produced, which was firſt made known by 
M. Monnet. In this operation the ſoda of the borm, 
uniting with the nitric acid, forms nitrate of ſodz; 
while the boracic acid unites with the. mercurial oxide 
to form an almoſt inſoluble neutral ſalt which is pred 
pitated. The liquor being filtrated and evaporated, & 
fords fine brilliant pellicles of mercurial borate. We 
muſt, however, obſerve, that the ſalt contains a portion 
of oxide of mercury not combined with the boradc 
acid, becauſe there is always an exceſs of ſoda in com. 
mon borax. To obtain borate of mercury by this pro 
ceſs, the borate of ſoda employed muſt be fully neutrs 
lized, that is, completely ſaturated with boracic acid 
This falt, when expoſed to the air, turns ſenſibly green 
ammowacal muriate renders it very ſoluble, and form 
wich it a compound reſembling ammoniaco-mercunil 
muriate. Lime- water makes it yield a yellow Precip 
tate; the colour of which changes to a deep fed: will 
potaſh it yields a white precipitate, According to tit 
academicians of Dijon, corrofive mercurial muriate li 
lution of it a brick. coloured precipitate, Water oiled, 
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oer this precipitate becomes of a lacteous appearance 
on the addition of a fixed alkali; which proves it to 
contain mercurial borate. : 

We know not in what manner the fluoric acid acts 
uon mercury ; and we are no leſs ignorant of the ef- 
ds which the carbonic acid produces upon it. We 
know only that water impregnated with this acid ne- 
yer acts upon mercury; though ſolutions of mercury 
decompoſed by alkaline carbonate afford precipitates 
very different from thoſe produced by the ſame ſalts in 
a pure cauſtic ſtate, and mercurial oxide readily ab- 
ſorbs carbonic acid from the atmoſphere. 

The neutral ſalts have but very little power of ac- 
ion on mercury. Although this aſſertion chiefly re- 
cards the various ſulphuric ſalts, yet I have remark- 
ed, that quickfilver incorporates readily with ſulphate 
of potaſn. 

Mercury does not appear capable of altering ammo- 
niacal muriate by diſtillation. Bucquet, who made 
this experiment, has obſerved, that one part of the ſalt 
18 not quite ſuſſicient to abſorb two parts of mercury, 
and the mixture ges no ammoniac by diſtillation. Yet 
tne Count de Garaye had made up with theſe two ſub- 
lances a medicine to which he gave the name of zinc- 
ture of mercury. Macquer, on examining his proceſs, 
ound it to be perfectly conſiſtent with what he had 
advanced, It conſiſts in triturating in a marble mor- 
ar an ounce of running mercury with four ounces of 
anmonacal muriate, moiſtening the mixture with a 
ittle water till the mercury be entirely incorporated 
with the falt, leaving that matter then expoſed to the 
ur for five or ix weeks, and ſhaking it from time to 
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time. It muſt, at the end of this time, be triturat 
anew, put in a matraſs upon a ſand-bath with good ales 
hol ſwimming above the powder to the depth of tas 
inches, and cauſed to boil gently. The alcohol acquirg 
a yellow colour, and appears to contain mercury fron 
its communicating a white colour to a plate of copye, 
It appears, that in this operation the ammoniac is gu. 
dually diſengaged by the mercury, forming of cone 
quence ammoniaco-mercurial muriate, of which partj 
diflolved by the alkali; and that the difference in the 
quantity of the mercury, and the gentle aQtion-which 
takes place during the maceration, are the cauſes why 
this experiment gives a reſult different from Bus 
quet's. N 
We know not in what manner hydrogenous gas ad 
upon mercury. Mercury combines very well with 
ſulphur. When one part of this metallic fluid is trity 
rated with three parts of ſulphur, the mercury is by 
degrees confounded with the ſulphur ; and the reſult 
is a black powder, black ſulphure of mercury, or & 
thiop's mineral, the colour of which deepens when its 
ſuffered to lie aſide. This combination is produced 
more quickly when the mercury is mixed with melted 
ſulphur : on ſhaking that mixture it becomes black, 
and eaſily takes fire. In order to make it retain it 
black colour, it muſt be taken out of the fire, the flame 
mult be quenched as ſoon as it appears, and the matte 
ſtirred till it become ſolid, and form into lumps. Its 
then reduced to powder, and paſſed through a fine 
ſieve. Black ſulphure of mercury is not the moſt ini 
mate poſhble combination of ſulphur with mercur). 


When this compound is expoſed to an intenſe heat, i 
kindle 
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kndles, moſt of the ſulphur burns, and there remains, 
iter that combuſtion, a matter which, when pulverized, 
makes a violet colour. This powder is put into a ma- 
rf, which is heated till its bottom become red: it is 
kept for ſeveral hours in that ſtate till the matter be 
ſublimated. In the upper part of the matraſs there is 
{und after the ſublimation a quantity of artificial cin- 
nabar, or red ſulphure of mercury cryſtallized in 
needles of a brown red colour. Its colour is more live- 
lr, and not ſo deep when it is ſublimated in retorts. 
The Dutch, prepare cinnabar for the arts in the great 
way. This compound is ſcarce volatile; and of con- 
quence a very intenſe heat 1s requiſite to ſublimate it. 
When much divided by levigation, it takes a bright 
red colour; and is then called vermil/ion. If heated in 
open veſſels, the ſulphur, which amounts to one-fourth 
of the whole quantity, burns by degrees, while the 
mercury is volatilized. Many ſubſtances have ſuch an 
ffinity with ſulphur as to decompole red ſulphure of 
mercury. Lime and alkalis poſſeſs this property. 
When they are heated in a retort with this ſulphure, 
n the proportion of two parts of the ſulphure to one of 
the lime or alkali, running mercury 1s obtained, and 
the reſidue is alkaline or earthy ſulphure. M. Baume 
has even obſerved this decompoſition to take place in the 
humid way, when red ſulphure of mercury is boiled with 
liquor of fixed alkali. It is remarkable, that the alkali 
which he employed was not efferveſcent. Several of the 
ſemi-metals, ſuch as cobalt, biſmuth, and antimony, 
likewiſe poſſeſs the property of attracting ſulphur from 
mercury. We will ſee, that almoſt all the metals, lead, 
un, iron, copper, and ſiiver, have a greater aſhigity than 
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mercury with ſulphur ; and of conſequence decompoſe 
cinnabar : they may be therefore uſed inditerently ty 
ſeparate the mercury of that compound. This metal. 
lic fluid, when obtained by ſuch a proceſs, is perfect 
pure. It is diſtinguiſhed by the name of mercury — 
vuviſfed from cinnabar. 

Mercury inſtantaneouſly decompoſes alkaline: yl. 
phures; but the decompoſition is attended with differ. 
ent phænomena, according to the differences of the 
With the alkaline (yl. 
phures it forms black ſulphure of mercury, which x 
the end of ſeveral ycars is found to have changed in 


nature of thoſe compounds, 


black colour fot red. Wich ammoniacal ſulphure, it i 
very readily converted into black ſulphure of mercury, 
which in a few hours, or at moſt in a few days, takesa 
bright red colour. The yellow and the red oxide of 
mercury formed by fire or acids, exhibit ſooner or l. 
ter the ſame phenomenon with ammoniacal ſulphure, 
It is produced alſo by pouring that liquor into ſolutions 
of mercury, and expoſing the black precipitate which 
reſults from the mixture to a new quantity of ammo- 
niacal ſulphure. 

I have diſcovered that running mercury ſhaken in 
water impregnated with hydrogenous gas, ſulphurated 
either naturally or artificially, decompoſes it very rea. 
dily, and changes it into a black ſulphure. 

We know not in what manner mercury acts upon ar. 
ſenic. Cobalt does not combine with this metal. Bil- 
muth is eaſily Ciſſolved by mercury, and combines with 
it in any proportion. From this combination there re- 
ſults a bright friable matter, which is more or leſs fold, 
This amal- 
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gam cryſtallizes into four. ſided priſms, which ſome- 
times unite into octohædrons; but it is molt frequently 
cryſtallized into thin plates of no regular form. This 
cryſtallization is effected by melting the combination, 
and ſuffering it to cool ſlowly. When heated in a re- 
tort, it gives out, but very reſractorily, the mercury 
which ſerves as its ſolvent. 

Mercury does not unite with either nickel or anti- 
mony. It combines with zinc by fuſion. The amal 
gam which it forms with that ſemi-metal is ſolid: it is 
rendered fluid by trituration. When it is melted and 
ſuffered to cool flowly, it cryſtallize; into plates, which 
appear to be ſquare and rounded on the edges. 

Mercury is much uſed in the arts, ſuch as gilding, 
ſürering of glaſs, the conſtruction of meteorological 
inſtruments, metallurgy, &c. This ſemi-metal is uſed 
in medicine almoſt under every form. 

1. Crude mercury was formerly uſed in the volvulus 
or iliac paſſion. It 1s ſtill boiled in water, and is 
thought to communicate the properties of a vermituge. 
It is mixed with fats, and applied as an ointment in 
renereal complaints. 

2. Turbith mineral, or yellow oxide of mercury by 
the ſulphuric acid, has been recommended in the ſame 
ca'cs, in doſes of a few grains. This medicine is emetic 
and purgauve, and often acts too powertuily in both 
Ways, 

2. Mercurial water, or its nitric ſoluti- n, is uſed by 
ET as a powerful eſcharotic. Red precipitate, 
or red oxide by the nitric acid, ſerves the fame 8 
Iiere is a citron- coloured ointment made up of hos” 

lard 


442 Of Mercury. 


lard and the nitrous ſolution of mercury, which is 44 it 
excellent cure for the itch. m 

4. Corroſi ve mercurial muriate has been recommend. hi 
ed by Sanches and Van Swieten in venereal caſes, 4 th 


few grains of it are diflolved in aquavite, and the ſo. 
lution is taken by ſpoonfuls, diluted in a large quantity 
of ſome cooling drink. The ſtate of the breaſt ſhould 
be attended to when this medicine is adminiſtered, 
and it ought to be given with great caution, Mild 
mercurial muriate is given in doſes of twelve or fifteen 
grains as a purgative, -and in doſes of three or four 
grains as an alterarive. Phagedenic water is uſed in 
ſurgery-to corrode and deſtroy proud fleſh, &c. 

5. Mercurial borate has been ſucceſsfully employed 
in venereal caſes by M. Chauſſier, the younger, of the 
Academy of Dijon. 

6. Cinnabar has been undeſervedly confidered as anti- 
ſpaſmodic and ſedative. It is one of the principles of 
Stahl's prlvis temperans, which, according to the phar- 
.macopceia, is prepared by mixing exactly three drachms 
of ſulphate of potaſh and nitre with two ſcruples of ar- 
tifical cinnabar. This medicine is adminiſtered by ex- 
poſing the ſick perſon to its vapour ; and this 1s one 
way of treating people ill with the venereal diſeaſe by 


fumigation. 

All the preparations of mercury which are given in- 
ternally ſuit many other caſes beſides venereal com- 
plaints: Such are almoſt all cutaneous diforders, 3 
ſcrophulous habit, ſwellings of the lymphatics, &c. 
Yet we cannot avoid obſerving, that theſe medicines, 
and eſpecially all ſaline preparations of it, ought to be 


employed by none but (kilful and cautious phyſicians; 
i 
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it is dangerous for the health, and even for the lives of 
mankind, that mercurial medicines ſhould be in the 
hands of ſuch a number of people who are deſtitute of 
the knowledge requiſite to adminiſter them ; not only 
ſo as to be beneficial, but even ſo as not todo harm. I 
have oftener than once been witneſs of the unhappy ef- 
ſeas produced by thoſe preparations, in conſequence of 
their having been adminiſtered by ignorant perſons, 
with that raſhneſs which uſually accompanies igno- 
rance. We even think this an object of ſufficient im- 
portance to merit the attention of government. 
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Of Tin. 


IN, the Jupiter of the alchemiſts, is an imperfet 
metal of a white colour, brighter than lead, but 
darker than filver. It is very pliant, and when bent 
produces a crackling noiſe, called the cry of tin. We 
have already taken notice of the ſame phænomenon 
as belonging to zinc, though in a leſs eminent degree; 
a circumſtance which has induced Malouin to repreſent 
that ſemi-metal as nearly allied to tin. 
This noiſe ſeems to be owing to the ſeparation or 
ſudden diviſion of the parts of the metal ; and it ſeems 
to indicate a fracture; though tin, as we have already 


mentioned, makes ſcarce any reſiſtance to a force d- 


rected to bend it. 

Tin is the lighteſt of all metals. It is ſo ſoft that it 
may be marked with the nail, In water, it loſes about 
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\ ſeventh part of its weight. It has a very diſcernable. 
ſnell; and when it is rubbed, that property becomes 
{11 more eminent. It has a difagreeable taſte, pecu- 
liar to itſelf ; which is even ſo ſtrong, that ſome phy- 
6cians aſcribe to this metal a pretty ſtrong power of ac- 
tion on the animal economy, and have recommended 
it for ſeveral diſeaſes. Being ſo exceſſively ſoft, it is 
ſcarcely ſonorous. Tin holds the ſecond place among 
metals, arranged according to their ductility; under 
the hammer it is reducible into plates thinner than 
leaves of paper, which are of great uſe in various arts. 
It is ſo tenaceous that a tin thread, one-tenth of an 
inch in diameter, will ſuſtain without breaking a weight 
of forty-nine pounds and an half. M. Mongez could 
not accompliſh the cryſtallation of tin. M. de la 
Chenaye, a gentleman who ſtudied under me, has 
elfected it by melting the metal for ſeveral times ſuc- 
ceſhvely. By this means he has obtained a rhom- 
boidal aſſemblage of priſms or needles joined longitu- 
dinally. ö 

Moſt mineralogiſts ſtill doubt the exiſtence of native 
tin. Several authors, however, aſſert, that it is found 
in Saxony, in Bohemia, and in Malacca. It even ap- 
pears to be a ſufficiently atteſted fact, that there is na- 
live tin in the tin mines of Cornwall: and M. Sage has 
deſcribed a ſpecimen which he received from Mr 
Woulfe, a London chemiſt. The fracture of that piece 
1; grey and ſparkling ; when beaten on the anvil, it 
ſorms brilliant and flexible plates of tin. Tin is more 
commonly met with in a black oxide, ponderous, 0- 
paque, and cryſtallized in octohædrons, or pyramids 
The texture of this ore is ſparry and 


with four faces. 
8 lamellated 
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lamellated. Bucquet thinks it to be a true carbonate 
of tin. M. Sage is of opinion that theſe cryſtals are 
mineralized by the muriatic acid. We may here re. 
collect, that moſt of the white tin cryſtals in cahi. 
nets of natural hiſtory are native tunſtate of lime, 
which ought not to be confounded with oxide of tin, 
as the oxide does not become yellow when brought in. 
to contact with acids. | 

Thoſe matters which are denominated tin ores, are 
of a very deep red, violet, or black colour, and their 
ſpecific gravity is greater than that of any other mine. 
ral ſubſtance, Thoſe ores are ſometimes cryſtallized in 
irregular cubes ; and they are then diſperſed in groupes 
in a gangue of quartz or fuſible ſpar. They are often 
in maſles, not cryſtallized. Almoſt all naturaliſts agree 
in conſidering coloured tin ores as combinations of tin 
with arſenic, and aſcribe their uncommon ponderoſity to 
the want of ſulphur. Meſſrs Sage and Kirwan, how- 
ever, think they contain no arſenic ; and the former of 
theſe gentlemen affirms that they need not to be roaſt- 
ed, unleſs they be mixed with arſenical pyrites; which 
is very common. Mr Kirwan ſays, black tin ore con- 
tains , of tin and iron, 

Bergman has found ſulphureous tin in nature among 
the minerals of Siberia. The ſpecimen of that ſulphu- 
reous ore which he examined, was externally of a gold- 
en colour, reſembling aurum muſſi vum: within, it ex- 
hibited a maſs of radiated cryſtals, white, ſparkling, 
brittle, and changing its colour when expoſed to the 


air. He found it to contain a little copper. 

We know of no tin ores any where in France. M. 
Baume, however, ſuſpects that ſuch ores might be 
found 
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ſound in the neighbourhood of Alengon, and in ſome 
of the diſtricts of Brittany, becauſe there are rock cry. 
tals found there which appear to be coloured with 
this metal. The places where theſs ores abound, and 
zre wrought in mines, are the counties of Cornwall 
and Devonſhire in England, Germany, Bohemia, Sax- 
ony, the iſland of Banca, and the peninſula of Malacca 
in the Eaſt Indies. Many naturaliſts conſider garnets 
25 a kind of tin ore, on account no doubt of their co- 
lour. They differ from tin ores, however, in tranſ- 
parency and in gravity ; for they are much lighter. 
Beſides, Meſſrs Buchet and Sage could find no tin in 
them, 

Tin exiſts in nature but in a few different ſtates, 
which may be all reduced to the following varie- 
ties. 


Varieties. 

1. Native tin in leaves or plates. 

2. White ſparry tin ore, in octohædral cry- 
ſtals. 

3- Tin ore, of a yellowiſh white colour, often 
coloured and ſemi-tranſpareat, like topazes. 

4. Brown, reddiſh tin ore, in cubic cryſtals, more 
or leſs regular. 

5. Tin ſtone, Swediſh finberg. This is a ſtone or 
ſand, containing a mixture of oxide of tin ; 
it is grey, blue, brown, or black. 

6. Sulphureous tin ore, of a bright colour, re- 
ſembling zinc, or gilded over like aurum 
muffrvum. 


In 
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In aſſaying tin ore, it muſt firſt be broken inte 
lumps, then coarſely pounded, waſhed, and roaſted in 
a covered earthen capſule, in order that as little tin 3 
poſlible may be loſt, care being taken, however, t 
uncover it from time to time; for as Cramer has re. 
marked, a good deal of the metal is loſt when it i; 
roaſted in a veſſel conſtantly open. It mult likewiſe 
be quickly roaſted, that the tin may not be too much 
oxidated. M. Baume propoſes to obviate theſe incon- 
veniencies by adding a portion of pitch, which reduce 
a part of the oxide formed in this operation. Aſter the 
ore is roaſted, it is to be quickly melted in a crucible, 
with three parts of black flux and a little decrepitatel 
marine falt. By comparing the three weights of the 
waſhed ore, the roaſted ore, and the metallic button, it 
may- be eſtimated what quantiry of extraneous matters 
the ore contains, and what quantity of tin it will yeild 
in the hundred weight. Cramer propoſes a more ex- 
peditious way of making this aſſay, —by which, too, leh 
of the ore is likely to be loſt, by uſing two large pieces 
of charcoal burnt from linden or hazel wood. In one 
ot theſe there muſt be a cavity to contain the tin or 
with the pitch, inſtead of a crucible ; the other mull 
be pierced with a ſmall hole through which the vs 
pours may eſcape. The latter of theſe covers the tor 
mer; and they muſt firſt be ured, and afterward 
bound together with iron wire. They are then ſet on 
fire before the nozzle of a forge bellows, and kept up 
againſt it by other pieces of coal placed around them 
After they have got enough of the fire to melt the iin 
they ar e quenched wich water, and the tin is found in 
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ported pure. 
titical tin, which is called tin in tears, and is thought to 
be very pure; but Meſſrs Bayen and Charlard affirm, 
that it is ſometimes mixed with copper. 
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Bergman propoſes to aſſay tin ores by diſſolving them 
in ſulphuric acid, mixing that with muriatic acid, and 
precipitating the mixture with fixed alkali. When 
the tin is pure, 131 grains of this precipitate are equal 
to 106 grains of tin. If it be mixed with copper and 
iron, theſe extraneous metals are ſeparated by the nitric 
aud the muriatic acid. 

The working of tin ores in the great way reſembles 
the foregoing proceſs. It is often neceſſary to make fires 
of wood in the mines, to calcine and ſoften the gangue, 
which is very hard. Theſe fires diſengage vapours that 
are very noxious. This proceſs is followed at the hills 
of Geyer. At other times thoſe ores are found in ſand, 
at no great depth beneath the ſurface of the earth, as 
at Eiberſtock. The ore is there pounded, and waſhed 
in boxes with ſmall partitions of cloth to retain the me- 
tallic particles. It is then roaſted in reverberating fur- 
naces, with horizontal chimnies fitted to them, to col- 
ect the ſulphur and arſenic. It is then melted in a fur- 
ce with a fleeve furnace, and poured into moulds 
which give it the form of blocks. In Germany 
and England tin ores are wrought nearly in the ſame 


way. In England, according to Geoffroy, the metal is 
always alloyed with lead and copper, and never ex- 


There comes too from England a ſtalac- 


The hardeſt © 


tin of all is that which comes from Malacca and Ban- 
ca. Malacca tin appears to have been run into moulds, 
which have given it the form of a truncated quadran- 
gular pyramid, with a thin border round its baſe ; this 
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is ſaid to be in hats or ſtandiſhes : Each piece weigh 


of about forty-five or fifty pounds. Both theſe king 


mann tells, that the Dutch keep Englith lamps for the purpoſe. 
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about a pound. The tin of Banca is in oblong ingot 


of tin are covered with a dirty grey ruſt more or le; er 


thick. 

The tin which we get from Engand, and which 
being cheaper, is much more uſed than pure Indian 
tin, is in large blocks, each weighing about three 
hundred pounds. It is alloyed with copper, either ar 
tificially, as Geoffroy tells us, or naturally, accord. 
ing to the Baron de Dietrich. That it may be more 
eaſily retailed, it is afterwards melted into ſmall in. 
gots or ſticks, about nine or ten inches in circumference, 
and a foot and an half long *, | 

When tin is expoſed to fire in cloſe veſſels, it melt 
very quickly. It is the moſt fuſible of all metals. | 
the fire be not increaſed it remains fixed ; but its fixit 
appears to be only relative; tor when expoſed to x 


oxid 
fam 
is ac 
met: 
a Ii 
whit 
tin b 
tion 
gene 
it is 
heat, 
glaſs, 
treat! 


Was 

other 
half! 
inth 
dotto 
allic 
Ill e 
efrad 
1th 


ers; 


conſiderable heat it is volatilized, as we are juſt about 
to relate. If heated in contact with air, there ap- 
pears on its ſurface as ſoon as it is melted a dirty grey 
pellicle, which contracts into a ſhrivelled form. On ts 
king it off, we behold the tin beneath, with its prope 
metallic luſtre, and not adhering to the pellicle : but 
it loſes this appearance, and a new pellicle 1s formed, 
The whole quantity of tin in fuſion may be in th 
manner carried off in pellicles, which are nothing but 


the oxide of the metal, or a combination of the meta 
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It is not true that tin is never exported pure from England: 
But however pure it may be exported, foreign tin-founders uſuall 
take care to alloy it, and aſcribe the alloy to the Engliſh. New 
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with the oxigene of the atmoſphere.” Tin, when redu- 
ed to oxide, becomes one-tenth heavier. When this 
metal is made red hot, Geoffroy has obſerved, that its 
oxide is gradually ſublimated by a very lively whitiſh 
flame, which he compares to the flame of zinc. This 
i actually an inflammation or rapid combuſtion of the 
metal: and the volatilized tin ariſes at the ſame time in 
2 light ſmoke, which condenſes on cold bodies to a 
whitiſh oxide of tin in needles. The grey oxide of 
tin becomes white on being again expoſed to the ac- 
tion of fire; it then unites with a new portion of oxi- 
gene, and is more completely calcined. In this ſtate 
it is called tin-putty. When expoſed to a very intenſe 
heat, like that of a porcelain furnace, it melts into a 
glas. Meſſrs Macquer and Baume have obſerved, on 
treating tin in this way in a crucible, that a part of it 
vas changed into a white, needled oxide; while an- 
other part under the former was hard, reddiſh, and 
half melted ; a third was converted into ruby or hya- 
nth coloured glaſs ; and, laſtly, there remained in the 
bottom of the crucible a portion of the tin in its me- 
allic ſtate. Notwithſtanding of this, oxide of tin is 


ill conſidered as infuſible; and it is at leaſt the moſt 


efractory of all oxides. This oxide may be decompoſed 
ith the help of combuſtible animal or vegetable mat- 
ers ; which by detaching the oxigene enable the metal 
o reſume all its properties. It appears, however, that 
in putty, when thoroughly calcined, retains, with no 


nconſiderable force, the oxigene with which it is 


mited ; for to reduce it is very difficult, and a great 
uantity of combuſtible matters muſt be employed for 
de purpoſe. This has led M. Baume and ſeveral o- 
ther 
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ther chemiſts to think, that when tin ores are too much 
roaſted, a part is ſo changed as. to be no longer ſuſcep. 
tible of reduction. | 

Tin does not ſuffer much alteration from air ; when 
very pure, it is ſcarce liable even to loſe its luſtre, 
That which commonly paſſes in commerce is at length 
covered over with a grey duſt ; but this duſt, accord. 
ing to Macquer, never penetrates deeper than the fur. 
face, as the ruſt of iron does. 

Water does not diſſolve or calcine tin; yet a piece of 
tin expoſed to the action of water is at length tarniſhed, 


and ſeemingly calcined on its ſurface. | pr 

Farthy matters never contract any union with t ce 
metal; its oxide being ſo very infuſible, never forms e. co 
ther tranſparent or coloured glaſs with vitrifiable ſus in 


ſtances. But as it is ſo very white, it is capable of in. ler 
terpoſing itſelf among the particles of glaſs, fo as to {ul 
render it very opaque, and of a dead white colour, WM ob 
This ſort of vitreous frit is called enamel, The inful-W of 
bility of tin putty enables it to deſtroy the tranſparency an: 
of any kind of glaſs, and convert it into a coloured ci; 
enamel. in 

We know not in what manner lime, magneſia, be 
alkalis at upon tin: but there can be no doubt tu for 
alkalis, with the help of water, may eſſect ſome alteration aci 
on this metal; for they in a very ſhort time cauſe it i Ph. 
aſſume the colours of the rainbow. 

According to Kunckel, the concentrated ſulphur 
acid diſſolves half its weight of tin; heat favours til 
ſolution. A very pungent ſulphureous gas is diſeng 
ged from the matters, without any very diſcernud 


emotion or efferveſcence. In this operation, the f 
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and intwined with one another. 
cipitated from this ſolution by reſt and heat, is ſoluble 
in the ſulphuric acid. 
be evaporated to dryneſs, the oxide which it then af- 
tords is grey, ſcarce reducible, and not ſoluble in that 
acid. The alkalis precipitate tin diſſolved in the ſul- 
phuric acid in a very white oxide. 


mazing rapidity. 
rapid ſolutions in all chemiſtry. 
a very ſtrong tendency to combine with the oxigene of 
the nitric acid; and as the azotic principle does not 
adhere to the oxigenous with near the ſame obſtinacy as 
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ſeizes the oxigene of the ſulphuric acid; it is quickly 
oxidated, and the acid retains fo much of it as to afford 
2 precipitate by water. The ſulphuric acid, diluted in 
z Uttle water, acts in the fame manner on tin: but this 
ſolution is more permanent, and does not afford fo co- 
pious a precipitate by water as the former. When the 
acid is very weak, it does not diflolve tin at all. In 
this combination the tin attracts ſo much oxigene from 
the ſulphuric acid as to form ſulphur very quickly. 
The ſulphur communicates a brown colour to the ſo- 
Jution when it is hot, and when it is cold ſubſides as a 
precipitate. Meſſrs Macquer and Baume are convin- 
ced of the preſence of ſulphur in this combination. On 
continuing to heat the ſolution, the tin is precipitated 
in a white oxide. The fame phænomenon will at 
length take place, even without the help of haat. The 
ſulphuric ſolution of tin is very cauſtic, M. Monnet 
obtained from it by cooling, cryſtals reſembling thoſe 
of calcareous ſulphate, or in fine needles intermixed 
The oxide of tin pre- 


If the ſulphuric folution of tin 


Tin decompoſes the nitric acid, even cold, with a- 
This is one of the moſt aſtoniſhingly 
Tin appears to have 
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the ſulphur does in the ſulphuric acid, it is not at all ſyr. 
priſing that the nitric acid ſhould be decompoſed b) 
tin in a much more rapid and lively manner than the 
ſulphuric acid. M. de Morveau has obſerved, that in 
a ſolution of tin by the nitric acid, there was no gu 
diſengaged, but there was a portion of ammoniac form. 
ed. It appears then, that not only the nitric acid, but 
the water, is decompoſed by tin; for the ammonia 
formed in this operation can only be formed by the 
union of the hydrogene of the water with the azote of 
the acid of nitre. | 

The tin is reduced into a white oxide, which Macquer 
ineffectually attempted to reduce to metal: this metal 
therefore appears to be ſuperſaturated with oxigene 
The nitric acid retains only a little of it in ſolution; 
and whey it is evaporated with a view to obtain nitrate 
of tin in cryſtals, the tin which was diffolved in the 
acid is very ſoon precipitated, leaving the acid almoſt 
pure. Bucquet, however, aſſerts, that a very deli. 
queſcent nitre of tin may be obtained from this ſolu- 
tion; but he has not determined its form. He aſſerts 
likewiſe, that on waſhing calx of tin formed by the 
decompoſition of the nitric acid, the water diſſolves a 
little nitrate of tin, which may be obtained from it by 
evaporation, The nitric acid retains a little more tin 
diſſolved in it when it is diluted in a large proportion 
of water ; but it precipitates the oxide which it has 
thus obtained either by heat or by reſt. Meſſrs Bayen 
and Charlard, in their valuable experiments on tin, 
have diſcovered, that when the nitric acid is impreg- 
nated with as much tin as it can reduce to oxide, and 
made ſo thick with it as to be unſfit for acting on any 
other 
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other metal; the maſs, if copiouſly waſhed with diſtil- 
led water, and evaporated to dryneſs, gives a /anns- 
nitrous ſalt, which detonizes by itſelf in a hot roaſting 
pot, and burns with a white thick flame like that of 
phoſphorus. Oxide of tin ſufficiently lixiviated, affords 
by exſiccation a ſemi-tranſparent maſs reſembling 
ſcales The /tanno-nitrous ſalt, when diſtilled in a 
retort, ſwells, boils up in bubbles, and on a ſudden 
fills the receiver with a white thick vapour of a nitrous 
ſmell. 

The fuming muriatic acid acts with conſiderable . 
ſtrength on tin : it diſſolves the metal with the help of 
heat, or even cold; but inſtantly loſes its colour and 
the property of fuming. The faint efferveſcence which 
takes place on this occaſion, diſengages from the mix- 
ture an inflammable fœtid gas, which, however, has no 
reſemblance to the fœtor of arſenic, notwithſtanding 
what ſome chemiſts have pretended: to the contrary. 
Water is therefore decompoſed by tin, with the help of 
the muriatic acid. That acid diffolves in this proceſs 
more than half its own weight of tin. The ſolution is 
yellowiſh, has a very fœtid ſmell, and affords not, like 
the preceding ſolutions of tin with acid, a precipitate 
of oxide of tin, When this ſolution is evaporated, it 
affords very regular brilliant needles, which attract a 
little moiſture from the air. M. Monnet ſays that 
thoſe needles, after falling into a deliquium, cry ſtal- 
lize, and remain dry in the air. M. Baume, who has pre- 
pared muriate of tin in the great way, with an hundred 
and fifty pounds of acid to twenty-five pounds of tin, 
tor the manufaQure of printed cloths, gives an accurate 
account of ſeveral of its properties. Of twelve pounds 
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of tin diſſolved in forty-eight pounds of muriatic acid, 
there remained two ounces and fix drachms in 2 grey 
powder; which did not diſſolve in a pound of the acid, 
though digeſted in it for a number of days. Margrazf 
thinks it to be arſenic. M. Baume has not examined 
it. He compares the ſmell of that ſolution concentrz. 
ted to that of the black earths of old privies; and ob. 
ſerves, that when it falls on the fingers, it is impozible 
to waſh or wipe away the metallic ſmell of tin which 
it communicates to them, but which goes off of itſelf 
in the courſe of four and-twenty hours. He obſerves, 
that the cryſtals of muriate of tin vary according to the 
ſtate of the acid: Sometimes they are little white 
needles. From the ſame ſolution he obtained both white 
and roſe- coloured needles. The roſe- coloured, when 
purificd by ſolution and evaporation, afforded, by 
cooling, large cryitals nearly like thoſe of ſulphate of 
ſoda, At other times, employing the common muria. 
tic acid, he obtained the ſalt in ſmall pearl-white 
ſcales, like thoſe of the boracid acid. He does not 
mention the action of fire on this ſalt. M. Monnet, 
who diſtilled the muriatic ſolution of tin, affirms, that 
he obtained from it a very fuſible unctuous matter, —in 
ſhort, a true butter of tin, and fuming liquor like 
that of Libavius, which we ſhall hereafter mention. 
This fact agrees with what Macquer has obſerved con- 
cerning a ſolution of tin in the muriatic acid, which 
was almoſt entirely cryſtallized during winter, but be- 
came fluid again in ſummer; a property which is found 
to belong to ſublimated muriate of tin. That illuſtnous 
chemiſt has obſerved, that after a number of years 


there was a white ſediment formed in this ſolution. 
The 
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The combination of the muriatic acid with oxide of tin 
alords a much more copious precipitate than any ob the 
other ſolutions of this metallic calx, by alkalis and 
lime. The alkalis again diſſolve a part of the precipi- 
tated oxide, and aſſume a brown yellow colour. By dif. 
ſolving large blocks of Engliſh tin, and in general all 
impure tin in this acid, Meſſrs Bayen and Charlard dif- 
covered at length that Englich tin contains ſome par- 
ticles of arſenic. When tin contains arſenic, in propor- 
tion as” the acid acts on the tin the metal aſſumes a 
black colour; and when it is totally diſſolved, there re- 
mains a blackiſh powder; which is pure arſenic, or ar- 
ſenic combined with a ſmall portion of copper. This 
acid may therefore be employed to aſcertain the pre- 
ſence of arſenic in tin, and determine its quantity. 

The oxigenated muriatic acid diſſolves tin very rea- 
dily, and without diſcernible efferveſcence; for the 
metal quickly abſorbs the exceſs of oxigene in the acid, 
without decompoſing the water in order to unite with 
the oxigene which it contains. This ſolution poſſeſ- 
ſes of conſequence all the properties of the foregoing 
ſolution. 

The mixed nitro-muriatic acid, conſiſting of two 
parts of nitric acid and one of the muriatic, combines 
with tin with efferveſcence. It produces a ſtrong heat, 
which ſhould be diminiſhed by immerſing the mixture 
in cold water. To compoſe a permanent ſolution of tia 
in this mixed acid, care muſt be taken to put the me- 
tal only by degrees into the acid, and to wait till the 
firſt portion be entirely diſſolved before putting in a ſe- 
cond, If a large quantity of the metal were put all 
at once into the acid, molt of it would be oxidated. A- 
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qua-regia is capable of diſſolving and holding in fold 
tion half its weight of tin. This folution is of a re. 
diſh brown colour; but its colour is very faint : it of 
ten forms in a few moments a tremulous jelly, of the x, 
pearance of roſin. This ſubſtance becomes in a few dan 
more ſolid; at the end of which time it may be cut 
like a firm animal jelly. Some portions of it ex} (4 


the ſemi-tranſparency and whiteneſs of the opal. Itex. W, 


hales a'poignant ſmell of muriatic acid; but this ſmel 
is not fœtid like that of the muriatic ſolution of tin. 
have preſerved ſome of it for ſeveral years in a boite 
but indifferently ſtopped, and it loſt nothing of in 
tranſparency or ſolidity. In order that tin diſſolved in 
aqua-regia may form a jelly, the ſolution muſt contain 
a good deal of the metallic oxide. Sometimes, on add. 
ing it to half its weight of water, it becomes concrete, 
though not ſo before. But this jelly, formed by the 
help of water, is of an equal colour; becauſe, as has 
been remarked by Macquer, this ſolution being fu 
ceptible of decompoſition by water, a portion of oxide 
is precipitated and deſtroys the tranſparency of the jel 
ly. That ſkilful chemiſt has farther obſerved, that 
when the ſolution of tin in aqua-regia is heated, 
lively efferveſcence takes place, owing to the re. action 
of the mixed acid on the metal, on which it {til} rerains 
ſome power of acting. The ſolution then loſes its co- 
lour, and becomes fixed by cooling. The jelly newtormed 
By reſt, a liquid regaline l- 


is beatifully tranſparent. 
lution of tin ſometimes depoſites ſmall needle cryſals 
Neither theſe, nor the gas diſengaged during the action 
of the nitro-muriatic acid on tin, have yet been e. 


amined. Meſſrs Bayen and Charlard have found tha 
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this ſolvent might likewiſe be uſed to aſcertain the pre- 
ſence of arſenic in tin; but that as it acts with conſi- 
derable force on the ſemi-metal, it would not determine 
the quantity ſo preciſely as the muriatic acid itſelf is ca- 
pable of doing. | 
We know not in what manner the other acids act 
upon tin. All ſulphuric neutral ſalts, eſpecially ſulphate 
of potaſh or ſoda, are liable to be decompoſed by tin. 
By heating in a crucible equal parts of ſulphate of pot- 
aſh and tin, I obtained a greeniſh melted maſs, which had 
no metallic properties, but was a true ſtannic ſulphure. 
Tin detaches the oxigene from the ſulphuric acid. The 
ſulphure ſeparated by this decompoſition combines with 
the potaſh ; and that ſulphure diſſolves a portion of the 
11, oxide of tin. This is the third metallic ſubſtance which 
we have found to poſſeſs the property of decompoling 
1. WY alkaline ſulphates. We will preſently ſee that Glauber 
had taken notice of this fact in regard to ammoniacal 
ul. ſulphate. | 
Fi This metal makes nitre detonize rapidly. It is 
melted and heated in a crucible till it aſſume a dark 
red colour, and the nitre then thrown on it in a pow- 
(ber. 4 white ſparkling flame accompanies the detona- 
on £102. When more nitre is added, the detonation no 
i longer takes place, the tin being entirely reduced to 
co. oxide. The white powder which remains contains al- 
kali rendered cauſtic by the oxide of tin, and even com- 
bined with a certain quantity of that oxide. On form- 
ing it into a lixivium, the tin may be precipitated by 
an acid. If the grey oxide of tin melt with nitre, as 
Geoliroy has obſerved, the reaſon of this muſt be its 
{till containing a portion of tin not reduced to oxide; ; 
a: for 
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for when we take a perfect oxide of this metal, that {6 T 
inſtance which has long been expoſed to heat, and h one 
very white, or rather that which owes its formation u upo! 
acids ; neither of theſe exhibits any ſuch phænomenon. this 
Tin decompoſes ammoniacal muriate very readily; blac 
a quantity of ammoniac, ſtrongly cauſtic, and in a gz Wh bri 
zeous ſtate, is diſengaged. Bucquet, who made a tio. 
ries of experiments on the decompoſition of ammoniaci Wa ti; 
falts by metallic matters and their oxides, obſeryg, melt 
that a good deal of inflammable gas is diſengaged by it is 
the reaction of tin on ammoniacal muriate. According N loyec 
to the experiments of that ſkilful chemiſt, metals decom. ture. 
poſe this ſalt in conſequence of the muriatic acid acting in n 
upon them. As we have ſeen that the muriatic acil in th 
has a very conſiderable affinity with tin, we may con. fect | 
clude Bucquet's theory to be ſatisfaQozy and conſiſtent oper: 
with facts. Glauber gave out, that his ſecret ammoni- natio 
acal ſalt, or ammoniacal ſulphate, - was decompoſed by natio 
tin; but according to Pott, who repeated Glauber's er Al 
periment, the decompoſition is not complete, doubtleſs ly di. 
becauſe the ſulphuric has not ſo ſtrong a tendency a ſenia 
the muriatic acid to combine with tin. Bucquet like M. E 
wile obſerves, that as tin is very fuſible, it gathers ind of th 
a button at the bottom of the retort; and that the an- nite 
moniacal muriate of conſequence is not fo complete) and t 
decompoſed by the metal as it might otherwiſe be. Thi facet: 
is the reaſon why tin does not decompoſe this ſalt f plo1 
completely as the leſs fuſible metals. The reſidue d bat: 
this decompoſition is ſolid muriate of tin, decompoſable again 
by water, and reſembling that formed by corroſive mb once 
riate of mercury with this metal; of which we vu bon 
| un pi 


hereafter ſpeak. 
In 
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Tin may be eaſily combined with ſulphur by caſting 
one or two parts of this combuſtible matter in powder 
upon five or fix parts of tin melted in an iron ladle: 
this mixture, being ſtirred with an iron ſpatula, becomes - 
black and kindles. When melted in a crucible, it forms 
a brittle maſs in flat bundled needles. This compo- 
ation is much more difficult to melt than tin; and in 
the ſame manner all ſoft fuſible metals are leſs eaſily 
melted when mixed with ſulphur than when pure. But 
it is worthy of our notice, that though tin may be al- 
loyed with ſulphur, yet this mixtuge is never found in na- 
ture. Wich zinc the caſe is directly oppoſite; for though 
in nature it be often found combined with ſulphur, yet 
in the laboratory we find it exceedingly difficult to ef- 
fect ſuch an union. Nature often differs greatly in her 
operations from art: but if ſhe ſometimes effect combi- 
nations which art cannot imitate, art alſo forms combi- 
nations of which nature diſplays no-pattern. 

Arſenic ſcarce unites with tin by fuſion ; being moſt- 
ly diſſipated by volatilization on ſuch an occaſion. Ar- 
ſeniate of potaſh combines better with this metal ; and 
M. Baume has obſerved, that in this combination a part 
of the acid of arſenic forſakes the alkali, in order to u- 
nite with the tin, to which it yields a part of its oxigene, 
and the reſult is a brittle and very brilliant button with 
facets like antimony, Margraf's experiments on the 
union of tin with oxide of arſenic by diſtillation, ſhow, 
that a part of that oxide is reduced to arſenic, while, 
again, ſo much of the tin is oxidated: that when tin is 
once united with arſenic, it cannot be again ſeparated 
from it even by the moſt violent action of fire ; and that 


in probably retains always a certain portion of arſenic, 
f which 
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1 which may render it dangerous in kitchen uſes, 7 che 
. diſtilling oxide of tin impregnated with arſenic, Ma, from 
6 graf obtained a liquor of a phoſphoric ſmell, Meſs the fl 
f LEP | Bayen and Charlard have ſince examined the combing. their 
| tion of arſenic with tin. They have obſerved, that the ox. no leſ 
334k ide of arſenic, fimply called white arſenic, cannot com. ſepara 
| bine with tin unleſs it be reduced to the metallic ſtate; which 
3 and that the combination may be much better effected the fo, 
by a direct combination of regulus of arſenic with tin, acid , 

| If you put into a retort three ounces fix drachms of tin, luted 1 
| with two drachms of gu of arſenic in coarſe pos. _ 
| der, and after fitting a receiver to the retort, make it Celler 

red hot, nearly two grains of arſenic riſe into the neck ot; 

, of the retort, and a metallic button, four ounces in * tal 

weight, is found in its bottom, This mixture, which Zin 

contains one fixteenth of arſenic, is cryſtallized in large hard r 

facets like biſmuth. It is more brittle than zinc, and on 

more difficult to melt than tin. It becomes ſoft at firſt; WWI* © 

and if it be touched while in this ſtate with an iron rod, Cro 

a ſound is heard, produced by the friction of the plates forms 

againſt one another. It melts into a clammy paſte ; and E 4 

the arſenic goes then gradually off in a ſmoke. Pn 

Cobalt unites with tin by fuſion, forming a mixture 8 5 

with fine grains cloſely united, and of a light violet co. * 

lour. | | ing ho 

Tin and biſmuth form, according to Gellert, * 


brittle mixture with cubic facets. Workers in tit 
ſometimes mix it with biſmuth to render it white 
and hard. As it renders it much harder, and i 
dearer than zinc, which produces the ſame effech 
on tin, the workmen employ it only in the pro- 


portion of a pound, or a pound and an half of biſmuti 
to 
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o the hundred weight of tin: and we have nothing 
om its effect on the animal ceconomy ; effects which 
the ſtrong analogy between lead and biſmuth in all 
their properties might move us to fear, as likely to be 
no leſs fatal than thoſe of that metal. Biſmuth may be 
ſeparated from tin with the help of the muriatic acid; 
which diflolves the tin, leaving the biſmuth ſeparate in 
the form of a white powder, provided the weak muriatic 
acid be einployed. The nitro-muriatic acid, when di- 
luted in water, produces the ſame effects. 

Antimony combined with tin, forms, according to 


ty of which is leſs than that of the two metallic ſubſtan- 
ces taken ſeparately, | 

Linc is eaſily combined with tin; and the reſult is a 
hard metal with ſmall grains cloſely united; and the 
more ductile in proportion as the quantity of the tin is 
greater. . 

Cronſtedt aſſerts, that nickel combined with tin 
forms a white brilliant maſs ; which, when calcined un- 
der a muffle, aſcends in the form of a vegetating ſub- 
ſtance, 

Mercury diffolves tin in any proportion with the 
greateſt {acility. This combination is effected by pour- 
ing hot mercury into melted tin. The ſolidity of the 
amalgam thus produced varies with the proportions of 
tne two metallic ſubſtances. Formerly there was an 
amalgam compoſed of four parts of tin, and one of mer- 
cury, and run into balls, which, when they cooled, be- 
ame ſolid. Thoſe balls were ſuſpended in water to pu- 
| ly it. The water was at the ſame time boiled; and 
Ine precipitation of the extraneous matter which alter- 

ed 
to 
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Gellert, a very brittle white metal; the ſpecific gravi- 
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ed it was entirely owing to ebullition. This amalgam g 


tin is ſuſceptible of cryſtallization. It forms little ſquyy 


cryſtals, as M. Daubenton has obſerved of the amalgm 


of tin, which he uſed for ſtopping the mouths of veſch 
containing preparations in the King's garden. Sage fay 
theſe cryſtals are grey and ſparkling, in foliated plats 
thinner at the edges than in the middle, and the inte. 
ſtices among them polygon figures. 

Tin having a greater affinity than mercury with ox. 
gene, decompoſes corroſive mercurial muriate. Tos 
fect this decompoſition, the tin is firſt divided by mem 
of a little mercury: equal parts o-this amalgam af 
corroſive mercurial muriate are then triturated toge 
ther; and the mixture is diſtilled in a glaſs retort by 
very moderate heat. There paſſes firſt into the receing 
a colourleſs liquor; ſoon after, this is followed by 
thick white vapour, which is forced up with a forte 
exploſion, and covers the ſides of the receiver withz 
very thin layer. This vapour is condenſed into a thick 
white, and very copious ſmoke, known by the named 
Libavius's fuming liquor. It is a combination of !le 
muriatic acid with tin, in which the acid appears tt 
become ſuperſaturated with oxigene, This liqus 
when incloſed in a phial, does not diffuſe any viſible w 
pour. There is, however, a certain quantity diſengs 
ged from it, which depoſites oxide of tin in needle c 
ſtals on the upper part of the phial; ſo that in a kk 
months the lower end of the neck is entirely cloſed i; 
A little of this oxide is likewiſe precipitated to the b 
Its ſmell is ve 


pungent, and makes a perſon ſneeze. Its vapoursÞ 


tom of the liquor in unequal leaves. 


not viſible except when in contact with the air. I 
ſeed 
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ſeem to conſiſt of a gas of a peculiar nature, which is 
decompoſable by air; and on coming into contact with 
air yields a precipitate of oxide of tin, in the ſame man- 
ner as the fluoric acid gas affords, on coming into con- 
tact with water, a precipitate of ſiliceous earth, and as 
ſulphurated hydrogenous gas depoſites ſulphur when 
expoſed to the contact of air. Can this be a combina- 
tion of oxigenated muriatic acid gas with oxide of tin ? 

Water does not produce any diſcernible precipitate 
in Libavius's fuming liquor: but it appears to operate 
upon it a decompoſition which has not yet been proper- 
ly examined. When a quantity of this liquor, newly 
prepared, is poured into diſtilled water, it produces a 
kind of hiſſing like that which the ſulphuric acid, high- 
ly concentrated, produces when mixed with water. It 
appears to ſeparate into a great many imall particles, 
which are tranſparent and irregular, and ſeem to have 
no adheſion to the water. On a near obſervation of 
what paſſes when this mixture 1s made, bubbles are per- 
ceived riſing from theſe particles to the ſurface of the 
water, where they are reduced to vapour, which is ren- 
dered white by the contact of air. When the water 
is ſtirred, thoſe particles are quickly diflolved ; and the 
ſolution ceaſes to exhale vapour. Macquer affirms, 
that when this fuming liquor is diluted in a large quan- 
tity of water, it precipitates. an oxide in light white 
lakes. | 

The gas of the fuming liquor is ſcarce elaſtic. It ne- 
ver puſhes out the ſtopper of the phial in which it is 
confined ; as the nitric and the muriatic acids, ammo- 
niac, and zther, &c. do. 

Vor. II 6 g | M. Adet, 
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M. Adet, who has read to the Academy a memoir on 


the fuming liquor of Libavius, has obſerved, 1. Thy 4 
the efferveſcence which takes place whenever it is mix, 

ed with water, depends on the diſengagement of an e f 5 
laſtic fluid poſſeſſing all the properties of azotic gas: » 1 
2. That the fuming liquor, combined with water in M. 
the proportion of 7 to 22, forms a ſolid body which h bins 
melted by heat and congealed by cold, and appears u he 


be ſubject to the ſame laws as oxigenated muriate of * 
tin, or butter of tin. From his ſeveral experiments he 
concludes the fuming liquor to be nothing but a con. 
pound of muriatic acid in the zriform ſtate, with oxide g! 
of tin having an exceſs of oxigene. This ſalt, he think, 
bears the ſame relation to common muriate of tin, which fumi 
oxigenated muriate of mercury bears to common my- 
riate of mercury, or mercurius dulcis. 

The reſidue which remains after the diſtillation d 
the fuming liquor of Libavius exhibits as many intereſ. 
ing phænomena as the liquor itſelf. The upper part 
and the neck of the retort are coated with a thin white 


or grey cruſt ; which, according to the experiments q T} 
Rouelle the younger, contains a little of the fuming l. great 
guor, concrete muriate of tin, or corneous tin, mild many 
mercurial muriate, and running mercury. The bottom amal 
of the veſſel diſplays an amalgam of mercury and i perſ 
above which there is a little corneous tin of a grey WW lead 
white colour, ſolid and compact, and ſuſceptible of bells 
latilization by a ff onger heat. If this ſubſtance be pu! Wi biſmy 
into a retort-it melts, and divides into two ſtrata; e kinds 
inferior ſtratum black, and the ſuperior white, and lik il of air 
the former, corneous tin. Rouelle appears to ſuſp*0, is me 


that theſe two ſubſtances, thus different from each oth, 
and 
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'01 and refuſing to mix, are owing to an alloy contained in 
hat the tin. According to that ingenious chemiſt, the 
UL more this metal is azloyed, the leſs fuming liquor does 
che it afford. Solid muriate of tin attraQs the moiſture of 
Us; the atmoſphere, and is very readily diſſolved in water. 
rin M. Baume has advanced a theory concerning the com- 
dis | bination of tin with the muriatic acid, which is nearly 
me fame with what Scheele and Bergman have advan- 
ed concerning what they call dephlogifticated marine 
ed. He thinks that in this operation the acid loſes its 
"-  p4/ogi/ton, as thoſe chemiſts thought it did when diſtil- 
ace WY led in oxide of manganeſe. He imagines that this acid 
ak might be obtained perfectly pure by a diſtillation of the 
ich fuming liquor of Libavius ; from which it appears, that 
mi he conſiders the common muriatic acid as ſuperſatura- 
ted with phlogi/ton. M Baume was therefore prior to 
Scheele in the diſcovery of the two ſtates of the muria- 
rel. tic acid; but he has not deſcribed the ſingular proper- 
Pa dies which that acid poſſeſſes when oxigenated, as has 
te Bi teen done by the celebrated Swediſh chemiſt. 
s of The uſes of tin are very many. It is employed in a 
F BY creat number of the arts. It is uſed for lining a great 
wid many veſſels, or organ pipes, for decorations, &c. An 
amalgam of tin is employed for ſilvering glaſſes. Cop- 
il, Uh perſmiths tin copper by running a mixture of tin and 
dre lead upon it: A mixture of tin with copper is uſed for 
bells and ſtatues of bronze. Tin workers mix it with 
bilmuth, antimony, lead, and copper for utenſils of all 
kinds; which are very liable to alteration by the action 
of air, Tin putty is uſed in poliſhing hard bodies. It 
Is melted with oxide of lead and ſand for enamel, as 
yell as for glazing earthen ware, &c. Cryſtallized mu- 
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riate of tin is uſed in printing cloth; a ſolution of thi 
ſalt in aqua regia, or the nitro-muriatic acid, impr ves 
the dye of cochineal, gum lac, &c. fo as to convert it 
to a lively fire colour. Dyers ule this ſolution, calling 
it a compoſition for dyeing ſcarlet. When mixed on x 
bath with the above mentioned dyeing ſtuffs, it produce 
a precipitate which carries off the colouring particle, 
and fixes them on the cloth. We owe this obſervation 
to Macquer, whoſe labours have been very beneficia 
to the art of dyeing. 

Some chemiſts have conſidered tin as very dangerous 
when uſed for kitchen utenſils. Navier, in his work on 
counter poiſons, &c. relates, that a number of perſons 
have been poiſoned by ragouts, in which tin-{poons had 
been ſuffered to ſtand for a while, and by ſugar, kept in 
tin canniſters. Theſe unhappy effects are uſually x 
ſcribed to tie arſenic, which Geoffroy in 1738 aflerted 
that he hod found to exiſt in tin, and which Margraf 
thought he found in the pureſt tins, and in no incon 
ſiderable quantity. 

But the fears thus excited have been diſpelled bythe 
experiments of Meſſrs Bayen and Charlard, of which 
we have already had occaſion to take notice in the h. 


ſtory of this metal. "Thoſe chemiſts have proved, by te if 


moſt deciſive experiments, 1. That the arſenic obtain- 
ed by Margraaf from the tin of Morlaix, amounting ts 
nearly ſix and thirty grains to an half ounce of ti, 
would have been much more than ſufficient to dellroy 
the known ſoftneſs and flexibility of the metal, an 
render it as brittle as zinc. 2. That the tins of Bu- 
ca and Malacca contain not a particle of that dangerol 
ſzmi-metal. 3. That large blocks of Engliſh tin, witl 
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expoſed to the action of the muriatic acid, afford a 
ſmall quantity of a blackiſh powder, which is general- 
y mixed with copper and arſenic; the arſenic, how- 
ever, never amounting to more than three-fourths of a 
grain to the ounce of tin, and being often under that 
proportion. 4. That this {mall proportion of arſenic is 
rendered {till leſs by the tin workers, who uſually mix 
Engliſh tin with the purer tins of Malacca or Banca. 
5. That arſenic by combination with tin loſes a part of 
its properties and of its corroſive powers. 6. Laſtly, 
That the very fmall quantity of alloyed tin which en- 
ters into the aliments prepared in tin-veſlels, cannot poſ- 
ſibly have any influence on the animal ceconomy ; for, 
from the moſt accurate calculation of the loſs ſuffered 
by a tin-plate in two years wear, it was found to have 
loſt not more than three grains a month; and of conſe- 
quence -—- of a grain of arſenic a day, ſuppoſing the 
tin work of Paris to contain as much of that poiſonous 
ſemi-metal as the tin-plate of London manufacture, on 
which M. Bayen made this obſervation. 

We may obſerve, that if the chemilts of Paris do not 
quite agree with Margraaf, the difference may be occa- 
honed by the difference between the Saxon tin, on 
which his experiments were made, and the Indian and 
Engliſh tins which they have examined. 

Farther, many phyſicians who had ſtudied the medi- 
cal powers of metallic matters had before pronounced 
tin perfectly harmleſs, and had even recommended the 
giving it in filings for diſorders affecting the liver, or the 
matrix, and f. worms. Schulz, in his diſſertation on 
the uſe of metal veſlels in preparing aliments and medi- 
cines, thinks tin, when very pure, to be very ſafe. La 
Gg3 Poterie 
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Poterie uſes oxide of tin in preparing a medicine 
which he calls anti- bectic, and which is nothing but: 
lixivium of oxide of antimony and oxide of tin formed 
by the detonation of nitre. 

Tin has been recommended as a vermifuge. At Edin. 
burgh large dozes of it have been adminiſtered without 
ſucceſs. Some country people are in uſe to leave ſweet 
wine ſtanding for four and twenty hours in a tin veſſel, 
and to give that liquor by glaſſes to their children for 
the worms. Navier ſaw a girl of the age of fifteen or 
fixteen diſcharge by ſtool thirty large worms in a fey 
hours after drinking a preparation of this kind. This 
medicine acts, therefore, as a violent purgative. 
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Of Lead. 


EAD is an imperfect metal of a dark white colour, 
I inclining ſomewhat to blue. The alchemiſts gave 
it the name of Saturn, becauſe, as we will afterwards 
ſee, it abſorbs and devours, ſo to ſpeak, all other imper- 
ſet metals in its ſcorification. It is the leaſt ductile, 
the leaſt ſonorous, and the leaſt elaſtic of all metals. It 
may be hammered into thin plates: it. is rendered very 
little harder by this operation. There is no metallic 
matter leſs tenacious than lead, a leaden thread , of an 
inch in diameter cannot ſuſtain more than 294 pounds 
weight without breaking. In gravity it is the third me- 
tallic ſubſtance. A cubic foot of lead weighs 828 
pounds: in water it loſes between r and . part of its 
veight: it is ſo very ſoft that it may be eaſily cut with 
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a knife. It has a very diſcernible peculiar ſmell, whic 
becomes ſtill more diſcernible when it is rubbed; in 
taſte is ſcarce ſenſible to the palate, but irritates the 
nerves of the ſtomach and the inteſtines, ſo as to pry 
duce, firit pains and convulſions, and at length ſtupe 
and palſy. It may be cauſed to aſſume a regular forn, 
The Abbe Mongez obtained it in quadrangular py, 
mids lying on their fides in ſuch a form that one of the 
four ſides was always much larger than the other thre, 
Each pyramid conſiſts of ſtrata, or zones of other ſal. 
ler pyramids, or rather octohædrons. 

Lead is ſcarce ever found pure in the earth. Walls 
rius and Linnæus admit its exiſtence in that ſtate; 
which is denied, however, by Meſſrs Cronſtedt, juli, 
Monnet, &c. It is moſt commonly in an earthy, 
ſaline ſtate, or mixed with ſulphur, ſo as to form what 
is called Galena. Lead mines are generally at a grea 
depth under ground, and are ſituated either in hills or 
in plains. Naturaliſts have diſtinguiſhed a great many 
ſpecies of lead ore. The following are thoſe mot wor. 
thy of notice. | 

1. Native oxide of lead. This muſt not be confound- 
ed with /parry lead which contains carbonic acid. This 
oxide does not efferveſce with the nitric acid, It i 
uſually in white or grey ponderous ſolid maſſes, perhaps 
mixed with clay, ſand, and chalk. The colour of the 
clay, according as it is more or leſs ferruginous, gan 
it the name of native maſſicot, or minium, or yellow and 
red oxide. Native ceruſe of lead is often met with o 
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2. Carbonate of lead, or oxide of lead combined 
with the carbonic acid. This ore varies greatly in co- 
lour: it is either white, black, brown, yellow, or green, 
according to the ſtate of the iron by which it is alter- 
ed. It bears the general name of parry lead, its con- 
texture and cryſtallization being the ſame with thoſe of 
certain ſpars. It effervelces with the nitric acid, which 
diſengages the carbonic acid it contains. This ſpecies 
is diſtinguiſhed into the following varieties. 


Varieties. 
A. White ſparry lead. This is carbonate of lead 
ſlowly depolited in cryſtals by water. This 
lead is ſometimes ſemi-tranſparent like ſpar. 
Its cryſtals are uſually truncated hexahzdral 
priſms, or ſtriated cylindric columns, which 
appear to conſiſt of a great number of fila- 
ments, or very ſlender {mall needles. Some 
ſpecimens of this kind of lead are of a ſpark- 
ling white colour like /i/ky gypſum. There are 
others of a yellowiſh. white colour. Ihere are 
generally ſome of theſe priſms fiſtulous. White 
ſparry lead is very plenteous in Low Brittany 
in the mines of Huelgoet and Poullaouen. M. 
Sage gave out, that white lead was mineralized 
by the muriatic acid. M. Laborie has aftirmed 
it to be only a pure oxide of lead combined 
with fixed air, or carbonic acid, and minera- 
lized by water. The Academy of Sciences at 
Paris having cauſed the' experiments of both 
theſe chemiſts to be repeated, have adopted 
the opinion of M. Laborie; aud Macquer 7 
has f 
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Varieties. 


has given it in his dictionary under the atticl. 
lead ores. Sparry lead is always found in the 
ſame places with galena; and appears to he 
nothing but galena that has loſt its ſulphur, 
and of which the lead has been oxidated; for 
it is not uncommon to find galena beginning 
to paſs into the ſtate of white lead ; as has been 
very well obſerved by M. Rome de Lille, 


B. Some naturaliſts admit the exiſtence of black 


lead; that is, white lead altered by a fulphy. 
reous vapour, and reduced to the metallic 
ſtate : it may be conſidered as poſſeſſing a kind 
of middle nature between white lead and gale. 
na. It is cryſtallized in irregular maſſes, 


C. Green ſparry lead. This mineral is more or les 


of a tranſparent green, moſt frequently yelloy. 
iſh, and always mixed with ochre and earthy 
iron, Sometimes it has no regular form, but 
reſembles a kind of moſs. Of this kind are moſt 
of the ſpecimens from Hoffsgrund, near Fr. 
burgh, in Briſgaw. Green lead is commonly 
cryſtallized in hexahædral priſms, either trun- 
cated, or terminating in hexahædral pyramids 
entire, or truncated near the baſe. A good 
deal of it is found at Sainte-Marie-aux-Mine, 
and at Tſchoppau in Saxony. It has been 


proved that lead owes its green colour to a mix. 
ture of iron, as iron is always found in the ore 
of this metal. 

D. Reddiſh ſparry lead of the colour of peach 
flowers. 


M. OI has found this variet) 
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Varieties. | 
cryſtallized like white ſparry lead in the mines 
of Huelgoet. 


E. Yellow ſparry lead. This variety, which is 
cryſtallized in tranſparent hexahædral plates, 
has been known only for theſe few years : the 
plates are from half a line to four or five lines 
in diameter : they reſemble glaſs of lead. 

3. M. Monnet has diſcovered among lead ores ſome of 
the metal combined with the ſulphuric acid. It is 
commonly in a white maſs, ſoluble in eighteen parts of 
water : it is ſometimes blackiſh and cryſtallized in very 
long ſtriæ, or friable ſtalactites. This laſt variety ef- 
floreſces in the air, and changes into a real ſulphate of 
lead. On account of this property, M. Monnet calls it 
pyritous ore of lead. Dr Withering ſays, there is in the 
iſle of Angleſey a great quantity of lead and iron mine- 
ralized together by the ſulphuric acid. 

4. Lead ore appears to be combined with the arſenic 
acid in the red lead ore of Siberia ; which was firſt de- 
ſcribed by M. Lehman in the year 1766. This ore is 
of a very fine red colour, and its duſt reſembles carmine 
powder. It is often cryſtallized in rhomboidal tetrahæ- 
dral priſms, which are ſhort and obliquely truncated. 
M. Mongez, who thinks arſenic to be in the ſtate of 
acid in all red ores, has diſcovered another ore of a 
greeniſh yellow colour, which comes from Siberia, and 
like the laſt mentioned contains arſenic. 

5. M. Gahn has recognized the exiſtence of the phoſ- 
phoric acid in a greeniſh lead ore: this ore is ſome- 
umes, too, yellow and reddiſh; and on diflolving it in 
the nitric acid, and precipitating the oxide of lead by 
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the ſulphuric acid, the phoſphoric acid is obtained by 
evaporating the ſupernatant liquor. Meſſrs la Methez;. 
and Tenant at Paris have confirmed Gahn's analyſis, 1 
de Laumont has written a memoir on native phoſphat 
of lead, which is very plenteous in Britanny. 

6. Lead is ofteneſt found in combination with fil 
phur : This ore bears the name of galena ; in con, 
merce it is alſo called a/quifoux. This ſulphure of lead 

generally conſiſts of plates having nearly the colour and 
aſpect of lead, but more brilliant, and very brittle 
There are a great many diſtin varieties of galen; 


namely : 
Varieties. 

A. Cubic Galena. Its cubes are of various ſizs, 
and either inſulated or in groupes. It is all 
found in regular octohædrons. There is a vv 
riety of it which the Abbe Hauy calls a cubic . 
tohadron. Its ſurface exhibits fix ſquares, and 
eight equilateral triangles. Some mineralogil 
have called it a cube truncated at the angles. 

B. Maſſy Galena. This is in maſſes without any rs 
gular configuration. It abounds at Sainte Mari 

C. Galena with large facets. It appears not 9 
form regular cryſtals, but is entirely compoſe 
of large plates. | 

D. Galena with ſmall facets. This galena appea 
to conſiſt like mica of ſmall and very brigit 
white ſcales. It is called white felver ore, on . 
count of its containing à large proportion d 
that metal. Of this kind is the galena of tit 
mines of Pompean in Brittany. 

E. Galena with ſmall grains, ſo called becauſe i 
grains are very cloſe ; this ore is likewile i] 


Variet 
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varieties. 
rich in ſilver, and is found along with the laſt 
mentioned ore. Galenas in general contain 
filver : We know of none which does not con- 
tain ſilver but the galena of Carinthia. But it 
has been obſerved, that the galena with the 
ſmalleſt facets and cloſeſt grains affords moſt fil- 
ver. It would appear, that filver being in ſome 
. manner unfit for entering into the combination 
of galena, of conſequence deranges the regula- 
rity of its cryſtallization when 1t happens to en- 
ter into ĩt. 

F. Galena cryſtallized like ſparry lead in hexagonal 
priſms, or cylindric columns. It is found, as 
well as the laſt mentioned ore, in the mines of. 
Huelgoet in Low Brittany. It is not rich in | 
ſilver, and appears to be only ſpathoſe lead mi- | 
neralized without having loſt its form. In | 
fact we ſometimes obſerve in the ſame piece 
cryſtals of pure ſparry lead entirely covered 
with very fine galena, and others entirely chan- 
ged into galena through the interior parts of 
the priſms. M. Rome de Lille is in poſſeſſion 
of a number of ſuch ſpecimens. I have in my 
own cabinet a ſpecimen of white lead ore, the 
baſe of whoſe priſms is abſolutely in the ſtate 
of galena, and which diſplays the change of 
which I am ſpeaking. 

Galena is generally found between two borders of 
blackiſh ochraceous quartz containing a good deal of 
lilver, though that metal be not at the firſt obſervable. 
M. de Dolomieu, to whom we owe the obſervation of 
F this 
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this fact, conjectures, that the lead might be at $4 
mixed with this ſilver; and that the water carrying 
off the imperfect metal left the finer metal in the 
gangue. M. Monnot has diſcovered, that many pale. 
nas effloreſce like pyrites. He tells us, that he obtain. 
ed true ſulphate of lead by waſhing one of thoſe ore, 
the ſurface of which was white, and bore the appex:. 
ance of an effloreſcence. 

7. Lead is ſometimes combined in nature with ul. 
phur, antimony, and ſilver. This ore is called anting. 
mated galena, and is of a needled ſtriated ſtructure like 
antimony :. the preſence of the ſemi-metal is known by 
the aſcenſion of a white ſublimate when the ore is cal. 
cined. It is found at Salberg and Sainte-Marie. aur. 
8. There is another ſort of galena, in which the lead 
is combined with ſulphur, filver, and iron. This mar. 
tial galena is harder and more ſolid than any of the 
foregoing. When ſcorified it affords yellow lead. 

9. Laſtly, Lead is often met with in oxide and gale 
na mixed in ſandy or calcareous earths and ſtones. 

As almoſt all lead ores, and eſpecially galenas, contain 
a conſiderable proportion of ſilver, it requires to be care 
fully aſſayed. For this purpoſe, after pounding and 
waſhing a certain quantity of the ore, it is carefully put 
in a pot, which muſt be covered to prevent it from li- 
ing out. Galena ſuffers little loſs by roaſting. Ate 
having undergone this operation, it is weighed and 
melted with three times its own weight of black flux, 
and a little decrepitated marine ſalt. The fixed alkal 
of the black flux abſorbs the ſulphur from the lead: the 
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the marine ſalt prevents the evaporation of a part of the 
metal contained in the crucible. After the melting, a 
button of lead is found in the crucible, and muſt be 
carefully weighed. The metallic button is in the next 
place calcined, and vitrified on a cupel, to ſeparate the 
flver which it contains. The reſult of this aſſay is not 
entirely to be truſted to; for the alkali uſed as a flux 
forms with the ſulphur of the galena liver of ſulphur, 
or ſulphure, which diflolves a portion of the lead. Be- 
ſides, black flux is too expenſive a reductive matter to 
be uſed in labours of this Kind in the great way. It 
may therefore be proper to attempt the fuſion of this 
ore on coals, in a reverberating furnace, either by it- 
ſelf, or with an addition of ſome cheap matters, ſuch 
as iron and glaſs-gall, in a ſmall proportion, to abſorb 
the ſulphur. 

Bergman propoſes the uſe of the nitric acid for aſ- 
ſaying lead ores. That acid diſſolves lead and oxide 
of iron, but produces no effect on ſulphur. The ſolu- 
tion is precipitated by carbonate of ſoda; and 132 grains 
of this precipitate are equal to 100 grains of lead in a 
metallic ſtate. When the ore happens to contain ſilver, 
the oxide of ſilver is ſeparated by ammoniac, which has 
the power of diſſolving it. 

At Pompean, in working lead ore containing filver, 
after pounding it, and waſhing it with great care on 
tables, they carry it to the furnace, where they firſt 
roaſt it with a moderate heat, and afterwards melt it 
by increaſing the fire. The melted lead is taken out 
ot the furnace by a hole, which correſponds to one ſide 
the hearth, ar. is ſtopped with clay during the ope- 

ration. 
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ration. The lead is moulded into pigs; and now ze. 
quires the name of «wrought lead. It contains filyer 
Io ſeparate the ſilver, the wrought lead is put into an. 
other furnace, the hearth of which 1s covered with 
aſhes that have been lixiviated, ſifted, and preſſed down 
upon it. On one fide of the hearth of this furnace 
there are two large bellows, and oppoſite to them ty 
gutters, called he paſſages of the litharge. When the 
furnace becomes hot, the lead is oxidated ; a part d 
it is evaporated and ſublimated in ſmail chimwes over 
the paſſages of the litharge : another portion of the 
metal is abſorbed by the floor of the !urnace ; a third, 
and that the moſt conſiderable portion, is oxidated and 
partly vitrified ; and this laſt portion receives the name 
of litharge. It is blown out of the furnace with the 
bellows ; the action of which likewiſe contributes to the 
oxidation and vitrification of the lead, by pouring: 
_ copious ſtream of air on the metal when in fuſion, 
When litharge has been calcined by a moderate fire, it 
is in a red ſcaly powder; it is then called merchant's l. 
tharge, becauſe it is ſold in this ſtate, or golden . 
tharge, on account of its colour. If it has been exp 
ſed to a ſtronger heat, it is then nearer a ſtate of vim. 
fication, and of a pale colour: and it now bears tie 
name of // ver litharge. Laſtly, If the furnace be mad: 
very hot, the litharge is more completely melted, and 
runs into the form of irregular ſtalactites; it is n 
called fre/b litharge. When the operation is finiſhed 
the ſilver which was contained in the lead remains 
the former. This ſilver ruſt be refined in ſmall pieca 
in order that it may throw off the lead which ſtill r 
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Lead, after being oxidated in the refining, is again 
melted on coals, after which it contains but a very few 
particles of ſilver. It is now run inta pigs and ſold in 
this form. Sparry lead is melted among coals in the 
ſame way as the oxides. 

When lead is expoſed to fire, it melts long before 
becoming red hot. The heat requiſite to maintain it 
in fuſion is ſo flight, that a perſon may put his hand in- 
to melted lead without feeling any pain ; and in that 
ſtate it does not burn vegetable ſubſtances. It 1s ſcarce 
volatile; yet a very ſtrong heat «will volatilize it; and 
it then gives out ſmoke, and is reduced to vapour like 
the more fixed metals. If it be left to cool very flow- 
ly when melted, and if after a part becomes ſolid, what 
fill remains fluid be decanted off; the ſolid part is 
found cryſtallized in quadrangular pyramids, the form 
of which we have already deſcribed. 

Lead expoſed to the contact of air while it melts, is 
covered with a grey duſky pellicle. This pellicle is 
carefully taken off, and reduced by agitation into a 
greeniſh grey powder, inclining to yellow. When this 
oxide 1s ſeparated by a fieve from the grains of lead 
which are ſtill intermixed with it, and again expoſed to 
a more intenſe heat ſufficient to make it red hot, it aſ- 
ſumes a deep yellow colour. In this ſtate it is called 
maſſicot. Mafjicot, lowly heated by a moderate fire, 
takes a beautiful red colour, and obtains the name 
of minium, If expoſed to a ſtrong heat, maſſicot melts 
into a glaſs, and does not afford any minium. 

Lead, by being oxidated, gains an increaſe of 
weight nearly in the proportion of ten pounds to the 
hundred weight. This increaſe of weight which lead 
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gains when reduced to oxide, and the circumſtance gf 
air's being neceſſary to this operation, led John Rey, ; 
phyſician at Perigord, to conjecture, that air became fix. 
ed in this metal when it was calcined. Dr Prieſtiy haz 
confirmed John Rey's opinion by extracting vital air 
from minium. Oxide of Lead, though 'very high co. 
loured, may be entirely diveſted of its colour. Minium, 
if rather too much heated, becomes pale: when urged 


with fire, without having any other ſubſtance inter. | 


mixed, it melts into a tranſparent glaſs, fo fuſible as to 
penetrate and make its way through all crucibles, not- 
withſtanding whatever can be done to retain it. But 
a mixture of one part of ſand with three parts of oxide 
of lead melts into a beautiful amber-coloured glaſs, the 
oxide contributing to the fuſion of the ſand, The tine. 
ture of that glaſs is fainter, and reſembles the colour of 
topaz, when two parts of oxide of lead and one df 
ſand or pulverized flint are melted together. A ſmaller 
quantity of oxide of lead added to common glaſs does 
not alter its tranſparency, but increaſes its ſpecific gn. 
vity, and gives it a kind of unctuouſneſs, which ren. 
ders it eaſier to be cut and poliſhed without breaking, 
This glaſs is the moſt proper for making achromatic 
lenſes, but is very liable to be ſtriated, and gelatinous 
in its appearance. The Engliſh call it flint glaſs. Out 
merchants have no ſmall difficulty to find any large 
pieces without ſtriæ in that which they import from 
England. This, which is a very conſiderable inconve 
nience, ariſes, as Macquer thinks, from the circum- 
ſtance of the principles of the glaſs not combining ui 
formly together. To make them combine uniformly, 
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x; the lead ĩs volatiliaed, the flint glaſs then loſes part of 
its denſity, as well as that unctuouſneſs which conſtitutes 
its peculiar value. | 

Although all the phenomena which attend the oxi- 
dation and vitrification of lead; ſhow that it combines 
with the greateſt facility, and in a- very rapid manner 
with the baſe of pure air, or oxigene; yet it is among 
thoſe metallic matters which have the leaſt tendency. 
to remain in combination with the oxigenous prin® 
ciple ; for, as has been proved by Dr Prieſtley, it may 
be ſeparated. from it by the action of fire only. When 
minium is expoſed to an intenſe heat in a retort, vital 
air is obtained from it, and a part of it is reduced to lead. 
All the oxides, and even glaſſes of lead, are eaſily de- 
compoſable by combuſtible matters: all that is neceſ- 
ſary for this purpoſe is to mix them with eharcoal, tal- 
low, oils, reſin, or in ſhort any inflammable vege- 
table or animal ſubſtance ; and to heat them till they 
aford a button of lead. This metal has therefore a 
weaker affinity than moſt other metallic ſubſtances 
with oxigene ; and if it agrees with tin in ſome proper- 
ties, in its oxidation and reduction it is ſubjett to very 
diſterent laws. Theſe phenomena afford a new proof 
in favour of what we have advanced as one of the laws 
of the affinity of compoſition ; namely, that we are 
not to judge of the affinicy ſubſiſting between any 
two bodies by the facility with which they combine, 
but rather by the obitinacy with which, they adhere 
together. 

All che oxides of lead, and more eſpecially minium, 
avſorb a certain quantity of carbonic acid when expo- 
Jl to the air. And in order therefore to preſerve 
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oxide of lead pure, it muſt be kept from the contzd 
of air; or the carbonic acid, which it has abſorbe 
from the air, may be ſeparated by Rn it beſore it 
be applied to any uſe. 

Lead, when expoſed to the air, is tarniſhed ; and the 
more moiſt the air, the ſooner does it produce this c. 
fect on the metal. A white duſt is formed, and grz 
dually carried off by the water ; that white duſt is not 
pure oxide of lead, but oxide of lead combined with 
carbonic acid abſorbed from the atmoſphere. The fl. 
ver which is extracted from old lead that has been 
long expoled to the air, is produced in conſequence of 
the lead not having been refined when it was firſt en. 
ployed, and being in part oxidated by the action of the 
air of the atmoſphere. The ſilver not having been ſe 
parated from it at the firſt, has remained unaltered, 
and has even gradually increaſed in quantity as the 

imperfect metal has been deſtroyed by time. 
Lead ſuffers no alteration from pure water; the me- 
tal does not ſeparate the component principles of the 
fluid ; yet the ſides of leaden water-pipes are covered 
over with a whitiſh cruſt, or a kind of ceriſe, the pro 
duction of which is owing, no doubt, to the action of 
the various matters contained in the water upon the 
metallic ſubſtance. M. Luzuriaga ſays, that on ſts 
king lead in grains, in a little water, in contact with 
air, the metal is ſpeedily reduced to an oxide. 

We know nothing of the action of ſalino- terrene 
ſubſtances and cauſtic alkalis on lead or its oxides. 

This metal is ſoluble in all the acids. The concet- 
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and it is likewiſe requiſite that the lead be in thin 
plates. Sulphureous gas eſcapes during the re- action 
of the metal and the acid. When the acid is moſtly 
decompoſed, the mixture becomes white and dry ; 
when waſhed with diſtilled water it ſeparates into two 
portions. The moſt conſiderable of the two is inſoluble 
in water : it conſiſts of oxide of lead formed by the ox- 
igene that the metal attracts from the ſulphuric acid, 
which has at the ſame time given out a good deal of 
ſulphureous gas- This oxide may be melted or redu- 
ced in the ſame way as that produced by the joint ac- 
tion of fire and air. The other portion, diſſolved by 
the water, is a combination of the ſulphuric acid with 
oxide of lead : this ſolution affords, when evaporated, 
ſmall needles of ſulphate of lead. M. Baume and Buc- 
quet have not deſcribed this ſalt as ſubſiſting in any 
other form but this. M. Monnet has ſometimes ob- 
tained it in ſhort priſmatic columns. M. Sage nearly 
agrees with M. Monnet, for he tells us, that ſulphate 
of lead affords cryſtals in tetrahædral priſms. This 
alt is very cauſtic, at leaſt 18 parts of water are re- 
quiſite to diſſolve it; it is decompoſed by fire, lime, or 
alkalis. 

The nitric acid appears to act very ſtrongly on lead. 
When the acid is highly concentrated, and in no great 
quantity, the lead is ſpeedily reduced to a white oxide 
with the oxigene, which is diſengaged from the nitric 
acid at the ſame time when nitrous gas is diſengaged. 
But if the acid is weaker and in greater quantity, leſs 
of it is decompoſed, and there remains enough to diſ- 
lolve the oxide of lead. As the ſolution is effected, 
Ih 3 there 
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there is a grey powder precipitated, which M. Grofh 
took for mercury; but M. Baume affirms it to be 
oxide of lead. I have many times, but ſtill ineffeQug. 
ly, attempted to obtain mercury from it by ſublims, 
tion, as alſo by urging it with fire ſufficiently intenſe 
to reduce it to mercury if it were mercurial oxide, 
This folution gives no precipitate with water ; by col 
ing, it affords cryſtals of a dead white colour, in a fat 
triangular form, with all their angles truncated. The 
fame ſolution, ſubjected for ſeveral months to a floy 
evaporation, afforded cryſtals, the largeſt of which 
were about an inch in breadth, and their figure an 
hexahædral pyramid with three ſides, alternately ſmall 
and large, and its point truncated in ſuch a manner u 
to render it a ſolid octagon. Rouelle has given a good 
deſcription! of this falt. Nitrate of lead decrepitate 
when expoſed to fire, and melts with a yellowiſh flame 
when laid on a burning coal; the oxide of lead, which 
is at firſt yellow, is very ſpeedily reduced to globules of 
lead. This ſalt is decompoſable by lime and alk?ls 
The ſulphuric acid, though it acts but very weakly on 
lead, has, however, a, greater aſſinity than the nitnc 
acid with the oxide of this metal. Pure fulphunic 
acid, or even an earthy or alkaline ſulphate, pourel 
into a nitric ſolution of lead, produces in aà few mo- 
ments a white precipitate. This precipitation take 
place, becauſe the ſulphuric acid attracting the oxide 
of lead from the nitric acid, forms ſulphate of lead, 
not very foluble, and ſimilar to that which is prepared 
by an immediate combination of the ſulphuric adi 
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The pure muriatic acid, with the aſſiſtance of heat, 
is capable of oxidating lead, and diſſolves a part of the 
oxide; but it is not eaſy to ſaturate it completely. This 
ſolution contains always an exceſs of the acid: by a 
ſtrong evaporation, however, it affords fine, bright need- 
led cryſtals, as has been obſerved by M. Monnet Mu- 
riate of lead is ſomewhat, though but very little, liable 
to deliquiate. Lime and alkalis diſſolve this, as well as 
the foregoing ſalts. This metal may be more readily 
and more intimately combined with the muriatic acid, 
by pouring the acid either free or combined with an al- 
kaline or earthy baſe into a ſolution of nitrate of lead: 
A white precipitate, much more copious than that for- 
med by the ſulphuric acid, and reſembling a coagulum, 
is inſtantly produced. This precipitate is a combination 
of oxide of lead with the muriatic acid, which has ſe- 
parated the metallic oxide from the nitric acid. This 
ſalt ſubſides to the bottom of the liquor, becauſe it is 
much leſs ſoluble in water than nitrate of lead. If 
expoſed to fire, it gives out vapours, and melts into a 
brown maſs, called corneous lead, on account of the re- 
ſemblance it bears to the ſilver which is diſtinguiſhed 
by the ſame epithet. It diflolves well enough in thirty 
times its weight of boiling water. The ſolution of this 
ſalt when evaporated, crvitallizes into ſmall flender 
brilliant needles bundled together, or joined at one end 
under an obtuſe angle. M. Sage ſays, this ſolution 
gives by very flow evaporation cryſtals in ſtriated hex- 
ahædral priſms. The ſolution of corneous lead is de- 
compoſable by the ſulphuric acid, which cauſes it to 
yield, like the nitric ſolution of lead, a white precipitate. 
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This diſcovery was made by Grofle, and has been con. 
firmed by M. Baume, and all other chemiſts who have 
repeated the experiment. It contradicts the eighth 
column of Geoffroy's table, which repreſents lead a; 
having a greater affinity with the muriatic than wit 
any of the other mineral acids. a 
All ſolutions of lead yield either black or brown pre. 
cipitates when expoſed to the action of earthy of alka. 
line ſulphures; and the ſulphure then unites with the 
oxide of lead to form a fort of galena: a circumſtance 
which ſeems 10 indicate, that the lead exiſts in this ore 
in the ſtate of oxide. In theſe operations there is 
double decompoſition, though not a double elective at. 
tration ; for the alkaline baſe of the ſulphure is alone 
ſufficient to decompoſe ſulphate, nitrate, and muriate 
lead. 
All the oxides of lead are as eaſily decompoſed in 
acids as lead itſelf; nay, often eafier than the me. 
tal. In theſe ſolutions minium loſes its colour. Lead 
does not act on ſulphuric neutral ſalts, nor does it de 
compoſe ſulphate of potaſh by heat, as tin, — and 
antimony do. 
Lead gives no ſenſible detonation with nitre. When 
the neutral ſalt is reduced to powder, and fo caſt on 
the metal in a ſtate of fuſion and a little red, ſcarce 
any motion of ihe matters, and no diſcernible flame, 
follows. However, the lead is oxidated and vitrißed 
by the alkali of the nitre, and is found after the open. 
tion in ſmall yellowiſh leaves like /itharge. 
Lead, with the help of heat, decompoſes ammoniz 
cal muriate very readily. This property is common 
to it with many other metals. Any oxide of lead ti. 
turated 
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turated cold with this ſalt, makes it give out ammonia- 
cal gas. But, when this mixture is heated in a retort, 
the decompoſition is very rapid. The ammoniac ob- 
tained, in conſequence, is very cauſtic and poignant. 
Some chemiſts have advanced, that volatile alkali ex- 
tracted by minium, efferveſces with acids, and have in- 
ferred that minium muſt therefore contain carbonic a- 
cid. Bucquet obſerved, that this efferveſcence was of- 
ten owing to a portion of the ammoniac gas volatilized 
by the heat produced by the combination of the alkali 
with the acid ; and that it did not take place when the 
acids employed were concentrated He made one inge- 
nious and very deciſive experiment to determine this. 
Introducing into a bell glaſs, over mercury, ammoniac 
obtained by minium, he conveyed into it a portion of 
ſulphuric acid pretty ſtrong, and ſufficient to ſaturate 
the alkalis. At the inſtant when the two ſubſtances 
were mixed, an ebullition was produced, and a quan- 
tity of gas diſengaged, and again rapidly abſorbed, 
which was nothing but ammoniac gas. However, 
ſince it is acknowledged that oxides of lead, and parti- 
cularly red lead or minium, contain carbonic acid, in 
conſequence of having abſorbed it from the atmoſphere, 
it will be granted, that the ammoniac diſengaged by 
thoſe oxides muſt acquire a part of it. The maſs re- 
maining in the retort, after the decompoſition of ſal 
ammoniac by minium, is muriate of lead, which melts 
by a moderate heat into corneous lead, and may be 
totally diſſolved in water. This is the melted maſs 
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Hydrogenous gas alters lead in a very ſenſible man. 
ner; it colours its ſurface, and communicates: to f 
changeable clouds, of the ſhades of the rainbow; it re. 
duces oxide of lead. Mimium, when brought into con. 
tat with this gas, becomes black, and takes the ap 
pearance of lead. Dr Prieſtly has obſerved, that 3 
glaſs tubs containing hydrogenous gas, and hermeticyl 
ly ſealed, on being expoſed for a number of days to the 
heat of a ſand-bath, becomes black within like foot, 
and a vacuum is at the ſame time formed, and drops of 
water are produced in the tube. This beautiful phe. 
nomenon is explained by conſidering that hydrogene 
has a greater affinity than lead with oxigene ; a farther 
proof of which is, that this metal does not act at al 
upon water. Engliſh glaſs contains a good deal of ox. 
ide of lead: Hydrogenous gas, re- acting upon that or. 
ide, gradually abſtracts from it the oxigene which it con. 
tains, and combines with it to form water, while the 
lead regains its metallic colour. 

Sulphur eaſily unites with this metal. When these 
two ſubſtances are melted together, the product is: 
fort of brittle mineral with facets, and of a deep 
grey ſparkling colour. Sulphure of lead is ven 
like galena, and is much more difficult to melt than 
lead. This phænomenon is peculiar to the combinations 
of the metals with ſulphur. ' Very fuſible metals be 
come difficult to melt when mixed with ſulphur; 
while again, ſuch metals are as difficult to melt, be. 
come very fuſible when united with this combultibi: 
matter. 

We know nothing of the mixture of lead with 2: 


ſenic, Neither nickel, manganeſe, cobalt, nor zinc, 
| combine! 
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combines with this metal by fuſion. Antimony forms 
a brittle mixture with lead, with ſmall brilliant fa- 
cets, in colour and contexture reſembling iron or ſteel, 
according to the proportions in which the principles of 
the mixture are combined together ; the ſpecific gra- 
vity of this compound is greater than that of the two 
metallic ſubſtances taken ſeparately. 

Lead unites with biſmuth, and forms by this combi- 
nation a mixed metal of a fine cloſe grain, and very 
brittle. Mercury diffolves lead with the greateſt fa. 
cility. This amalgam is made up by pouring hot 
mercury into melted lead. It is white and ſparkling, 
and in a certain ſpace of time becomes ſolid : when 
triturated with amalgam. of biſmuth, it becomes as 
fluid as running mercury. It is a circumſtance wor- 
thy of our notice, that this ſingular phænomenon takes 
place in the union of three metallic matters, which are 
very fuſible, very ponderous, and more or leſs volatile. 

Lead combines readily with tin by fuſion. Two 
parts of lead and one of tin form a mixture more fu- 
{ible than either of the two metals ſeparate, and con- 
{tute the ſolder uſed by plumbers. Eight parts of 
biſmuth, five of lead, and three of tin, form a mix- 
ture which is ſo fuſible, that the heat of boiling 
water is ſufficient to melt it, as M. d*Arcet has diſco- 
vered. 

As a mixture of lead and tin is applied to many 
ordinary and domeſtic uſes; and as the firſt of theſe 
metals 1s capable of communicating ſome very noxi- 
ous qualities to the utenſils formed of the ſecond, 
which are uſed in the kitchen and in the labora- 

tory; 


—_—_— — 
— — 


492 | Of Lead. 


tory ; it is of importance to know how to aſcertain 
the proportion of the lead in thoſe veſſels, for it i 
often above what the regulations of government 21 
low. Meſſrs Bayen and Charlard have given a ven 
good proceſs for determining what quantity of this 
dangerous metal may be contained in any given quan. 
tity of tin. It conſiſts in diſſolving two ounces of the 
tin in five ounces of yery pure nitric acid, waſhing 
the oxide of tin thus obtained in four pounds of dif. 
tilled water, and evaporating the water on a hal. 
neum-mariz. This evaporation. affords nitrate of 
lead, which muſt be calcined; and the reſidue i; 
weighed as the quantity of lead contained in the 
two ounces of tin; allowing ſome grains for the ad. 
ditional weight which it muſt have acquired by oxi 
dation, as well as for the other metallic ſubſtances, 
ſuch as zinc and copper, which may poſſibly be con- 
tained in the tin. Thoſe chemiſts thus aſcertained, 
that fine wrought tin contains about ten pounds of 
lead in the hundred weight; and that again, that 
which is ſold as common tin, contains generally rwen- 
ty-five pounds of lead to the hundred weight. This 
is an enormous proportion of lead, and thoſe who ule 
veſſels of common tin are certainly expoſed to no ſmall 
danger. It is almoſt continually met with in thoſe veſſel 
which are, very much in common uſe ; ſuch as mes- 
ſures for diſtributing fluids, particularly wine. It i 


eeaſy to ſee, that a liquor which becomes ſo quick) 


ſour, muſt combine with the lead, and convey into the 
viſcera of the poor wretches compelled by neceſlity to 
drink it, the ſeeds of diſeaſe, which becomes the more 
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afllitive and fatal becauſe its cauſe is often unknown. 
Pewterers have ſeveral ways of aſcertaining the fine- 


_ neſs of tin and the quantity of the lead which it con- 


tains. Bare inſpection is often ſufficient to them; and 
when this is not ſufficient, the weight and the ſound of 
the metal are all that they require farther in order to 
judge of it. They have two methods of aſſaying. The 
one called the aſſay by the ſtone, is performed by run- 
ning the melted tin into an hemiſpheric cavity, cut in 
a thunder-ſtone, and terminating in a gutter. The ap- 
pearances which the tin exhibits as it cools, its colour, 
the roundneſs of its ſurface, the depreſſion of the 
middle part of its ſurface, the ſound which proceeds 
from that part of the metal contained in the gutter 
when twiſted backwards and forwards, are ſo many 
marks which the ſkilful workman carefully obſerves, 
and by which, from long habits of obſervation, he is 
enabled to determine exactly the quality of the metal 
under examination. However this be, the mode of aſſay 
employed by the Pariſian pewterers, does not appear to 
be ſo accurate as that uſed by the pewterers in the other 
parts of the kingdom. This ſecond aſſay is called the 
aſſay by the ball, or by the medal; becauſe it conſiſts in 
running the tin to be affayed in a mould which gives it 
the form either of a ball or of a flat maſs, in form like 
a medal, The weight of this moulded ſpecimen is 
then compared with a piece of fine tin, of equal bulk, 
run into the ſame mould. The more the tin examined 
exceeds in weight the ſpecimen of fine tin, the greater is 
the quantity of the lead with which it is alloyed. Meflrs 
Payen and Charlard, with good reaſon, prefer the lat- 

ter 
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ter of theſe modes of aſſaying, as its principles are ſuter 
and leſs liable to fallacy, than thoſe; circumſtances on 
which the workman determines in the aflay of the 
ſtone. 

Lead is applied to a great many purpoſes. It enters 
Into many mixtures; pipes for conveying water are 
formed of it. Its oxides are uſed'in making glaſs and 
preparing enamels. It is uſed to imitate the colour of 
yellow precious ſtones, and to render fuſible the mat. 
ters uſed for glazing earthen ware. Veſſels and other 
utenſils for many purpoſes in ordinary life are made of 
this metal, but the uſe of them is not without danger to 
the health. Water ſuffered to ſtand in leaden baſons 
or fountains, is liable to acquire noxious qualities from 
the lead. The vapour of this metal 1s dangerous to 
the workmen who melt it; and its duſt ſtill more ſo to 
thoſe who file or grate it down. This metal, by inf 
nuating itſelf into ſome corners of the ſtomach, and fix- 
ing there, occaſions the moſt painful colics, which are 
often attended with the vomiting of a green bile, and 
cauſe the belly to flatten, and contract the navel in- 
wards. It has been obſerved, that antimonial emetics 
and purgatives are the happieſt medicines in ſuch ca. 
ſes. Navier recommends various alkaline ſulphures tor 
poiſoning by preparations of lead, as well as again 
the effects of arſenic and corroſive mercurial muriate. 
That phyſician praiſes alkaline ſulphure and ſulphu- 

reous waters, more eſpecially for their good effects in 
removing the pally and tremulous motions, which 
uſually continue to effect patients after the painter" 


colic. The plain inference from theſe facts is, that ve 
muſt 
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muſt ceaſe to employ preparations of lead internally, 
and make uſe of it only as an external medicine; and 
beſides, it ſhould not be uſed even externally but with 


all the precautions neceſſary when we employ a violent 
ters repercuſſive. : 94 


* THE END OF VOLUME SECOND. 


